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gkni;ral arrangement oe subjects 


VOLUME I 

Easy Handwork for Infants. luiitori.Tlly Coti- 
tributed. 

Introductoiy (Colour, i\:c ) M.il Plaiting—VVra'.in^ 

- Haiidworic with IVgs. Slick l.nyiog Cn- 

ravolling Worsted Dollb - Simple Toy M.iking 
Striiijr Work {iiuTudim' “How to lie a Pared”) 
Maize-sei‘(l Dead'. Il.indken hiel' I'oldiiig l^lpe^ 
Fokling^ and C.'ulling --PaptM I'lowei'. llu* Mag>c i 

Folds Miseellaueous Folding .iiid Cutting 

• 

Raffia Work. Miss M. V. (lorx. 

^ Mater ials-- Preparation of Faflla WTnding Plait¬ 

ing or Draidiiig Weaving --Toy Making t'od 
Weaving Stitches of Indian liasketiy - Dyeing - 
Sewing on l^ien or Canvas with Raflia. 

Educational*Handwork. J. L. Mari in, EJnad- 

* ^ master ttf Adcroft School, 'rrowhndge; and 
C. V. Mani.ev, Headmaster of Mortlake 
Church of England School, I^ndon. 

* I’aper I‘'olding and ('utttng l-'ju^ises Systematic 
('ourse.s leading (o (leometr)' and | oust rue tional (.‘.ird- 

• Ifoard Modelling. Comm^nai Work ITastu 

\t%rk Wire Woik Iron VV'ork. 

Stencilling. C. \'. Man’i.ev, Hea<,!master of Mort- 
^•lakc Chyrch of England Sctool, London. 


VejLUMK II , 

Sand Modelling. V. VV. P'arkisg r<»\r Head¬ 
master. tile Mediiurn Londmi Counts Conneil 
School. 

.'\ stepping-stone to the iiuu<- adv.uu.d l's-.i>ii-. on 
('lav Modelling which lollow. 

Clay Modelling in Manual Training. b'. W. 
P'arriN(J1un, l-l(‘admasier, llie Mtslljiim 
London Countv Counetl Sclioo). 

The term “ Manu.il X'taimng ” is i.dceii m its \vide-.| 
sense, and not .is i on lined solelv to '' WTx.d w m Ic " 

Bookbinding. Lt u i,s K.Crossken , Art Masu i , 
Allan (di n’s School. 

Simple Leaded Glass Work. Li-.vves R. ( ross. 
KEY, Art Master, .All. in (lien’s .Si hool. 

Field Geography. (L Lin ion Sn aiih. L.Si. 
(Loiul.), I Iis'irimasliT, Higlier IHr'Wrntarv 
St'liool, Darlington. ^ 

Chain Work rheodolile W<irk^ P»isni.itn,^LT-iin. 
pas- Work (.'oi;t«)uong J'r.i\ers<- Sieiceving llap 
Making. 
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V^(<.*l.rMK 111 

School Drawing and Colour Work ((ha\’oii, ■ 
|{{iish, I’cncil, .iikI (hancial). |. W, 
I'oriixM ViNAi.r, A. K.( laind.), 


CK'iicral Arrangement ol Snhjeets^ 

VCtLdMIi IV 


I' l« <•- \rm I )t .t\\ HI 

< 11 .ipliH hlviH I '.sn 

yreoi .ilioti I’ 


' \. I ii 11 I ] . 

11 Hiui I'lglJ, 

iHltlll'' 


III I ( c n n I lit ii 1 ( )l I |i •( I 
' I)i.iu ing S< li('i•!- 


Educational Woodwork. A. \V. Miliox, Mx- 


.'inuiu'r ill Manual 'I'rainiug;, 
paitnuMit, rran>>\aal. 

I'l iiH i|)It‘-i .iml Pi. nine ( I.i' 
I >1.1^ int; J ns( 1 HMi'ni-• .ind i'hnii 
1 lu ll L sc - PlMCllC.ll Wuik, cVc. 


lultu alinn l)c^ 
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M.i\igcnu‘ni - 
I’sc i%()ls am} 


Bookbinding, li, i 
Clay Modelliiig, n, 

Colour, I, HI, ^ (ami llirntiglii'iii 

M.l ). 

Coininiinal Work, i, .!<) 5 . 

Crayon Drawing, hi (thriuighnut vnl.). 
Dolls, worsted, i, i |, 15. 

Dr.iwing, III (wlioli* \<>l ) 

Geography I' mid ( u og r.i[>h \, 11 1 O 5 ; 
.S.ind VVoik.ii, ('l.u' Mi-.{. ding. 

II, J7, (ieogi.iphv ol' W'oiHiwoik. 

i\, 

Gcometiy. in i.oihum lion with p.ipcr 
lolding, i, 53 , 05 . 145 . 


SUBjKCT INDEX 

Handkerchief P'oldiiig. 1, 23. 

Ironwork. 1, 22(>. 

Leadwork, ii, 149 
Magic Folds. 1, 27. 

Maize-sccd Beads, i, 2j. 

Mat Plaiting, i, 5, b. 

Painting, id, 151. 

Paper Flowers, i, 25. 

Paper Folding and Cutting, i. 30, 
inoM* .idvarucd, 1, 

Parcelling fllow to lie a parcel), I, 
1 Pastel Drawing, iii (lliroughout \ol.). 


! Pegs. Handwork with, i, 10. 

Plastic Work, i, 223; ii, 10. 

Raffia Work, i, 39. * 

Sand Woik, ii, 3. 

Stencilling, i, 211. 

Stick Laying, i, 12. 

Stiing Work, i. 22. 

Toy Making I'uinitine, i, 15; l•.-lrln- 
>.Htl, Xc , i, 203: W^irsted Dolls, i, 
M. ' 5 - 

Unravelling, i, 14. 

Weaving, i. 5, 6. 

Wire Work, i, 224. 

- Woodwork, iv (whole \ok). 
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NOTE 


The first section of this volume deals with the cf)-ordination of Sand and 
. Clay Modelling', and the second j)art, which stric tly succeeds the first, shows 
• the correlation of Clay Modelling with Handicraft. 

• My grateful acknowledgment is due to Mr. J, VV, T. Vin.all, A.R.C.A., for 
bis “Notes on General Princifiles ”, .and also for his valuable’ assistance in the 
;se-lection and arrangement of the plates, and his expert advice. 


h. W. F. . 
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Sand and Clay Modelling 


.F. VV. FARRINGTON 



Th« aim of this scclion is to afford a stcppiii.tj-slont' to llic more advanced lossons oil 
“,Clay Modcllintf ” whioli follow. In tiu- lalti r the oxia-cisos arn lartjcly of a disri|)linary > 

( liaractor; whereas these lessons are more elementary and are confined to illustrative meth(>ds.» 
lieariiiif oy the ortlinary work of the classroom. No assumption is made to carry the pupil 
beyond the kinderf,>'arlen staoe; e.xaetness and completeness are not expected, and crude 
I'ffects are taken for granted. 

The idea, somewhat prevalent of late, that the teacher is to efface herself or himself has 
no favour here. Demonstration and Guidance will, of necessity, be re((iiired from time to* 
time, but the more, within reason, the younuf pu|)ils tire left to work )ut their, own ideas, 
the better. 

I’.arts 1 and II (Plates I to VI) are intended to tfive ti General survey of,the relation 
between Sandwork and Clay or Plasticine ModeHino, with indictitions of the co-ordintftion 
which mtiy be established between them. 1 hey thus e.xeinplily the sequence, the exei^ises 
common to both, and the points of divcrt,>'ence in these two kindertrarten subjects. » ^ 

'I'hen follows in Part HI (Plates VII and VIII) a sut>,t>-ested ,t,n-adiiated course of exerci.ses 
in plastic modelliu”’, linked with the ordinary lessons of the week, and lalliiyt;' witliin __tlie I 
Jimits of the earlier payj'e.s. 

Part* IV compri.ses a few “Useful Hints” to teachers. 



PART I 

DRY SAND MODKLLING 

• 

Scholars’ Trays. These are ffeiierally supplied 9 inches by 6 inches or thereabouts, 
and made of wood or tin. The latter kind are recommended, being cheaper, and unlike 
^ wood are not inclined to warp. 

Teacher’s Tray. A diagram of this is shown on Plate IV. It measures 4 feet by 
4 feel, and* should be lined with zinc. Note that the back is raised. This will allow of 
e.Ktra relic'f and sup[)ort at rear of tray. 

Tools. • A wooden pointer as shown on Plate I might be used, although the tip of the 
forcTinger generally suffices. 

'*If wet or damp sand is used a sandcutter or patter will be required. 

^.Sce illiNtration.j 

Sand. -Finely gramdatod sand only should be used, and for the 
purpo.se of giving a more realistic effect silver and coloured sands should be available. F'or 
damp sand work there is nothing better than the common sea sand and green sand. A sugai* 
sifter or pepp(fr l)o.\ could sometimes be used for scattering or putting on sand. 

Effects. - Small shells and pebbles of pretty colours, also coloured marbles, beads, discs, 
and .sMwdl sticks may be usec^ for decorating or impre.ssing the sand. ^ ^ •* 

^ •-Toy* railways, wagons, soldiers, villages, trees, &c., may also be effectively used in 
ooitjunction with sand modelling, more particularly if the modelling is tione on a large scTde ' 
jnd hs co-optftjitive. 




SAND MODELLING 


(Pi. ATE I) 

Finger Exercises. —A pointed stick may be used or the tii) of the forefinger (see 
a, Plate I):— 

(a) Ship. 

(d), (f) Letter and figure practice. 

(i/), (/'), (/) Simple pattern making, lines, and spots, employing the “effects" mentioned 
above. 

{(•) Eatlu'i-’s and mother’s hats. 

(/') Cricket. 

(") Two little bo)s, dog, house. 

(//) Electric tram. 

(X’) Lake, island, paper boat, toy trees. 

(/) Our villagi' cottages, lake, stream, Ijridge, trees. 

(>») Simple figures. The teacher would draw these upon the bIackl)oa<"d and children 
copy. Garden beds might then assume .some of these forms. 

o ^ 

, liaeh of the aliove is something more than a simple exercise, eai.'h is typical of the 
child’s own expression, and has direct reference to the le.sson of the da)', for example d an'd 
c are associated with writing and number, ihe others with story-telling, &c. 
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SAND MODEi.LING 


(Plath II) 

Co-operative Work. — 'I his plale shows further exanipl('s of saiirlwork. The dry-saiul 
“ Geojfraphical Models and liarth Strata Se(;ti<jns" would Ije mtiinly eo-opcrative exercises 
with the teacher on the teacher's tray model. ('heap powdered pie'inents are ;idde<l to the 
dr}’ sand whiti', blue, red, yellow, brown, ^rreiui, &c., to i>ive effect of snow, 'sea, land, 
verdure, &.e. Soda or .salt ^ives the effect of frost. Note “Contour Map", showintj 
e’lacicr with pi}<mented sands for valleys, &c. 

1 he Volcano is piled around a piece of wood stood u[)rifrhtly, and a hole is pierced 
throu!.fh the side to reach the piece of wood. Remove pole leavintr the chimney. If this 
be modelled on teacher’s tray, insert some brown paper or old nijfs and set aliirht. 

The Mim; Section is best set uj) afrainst an U|)ri^>’ht frame of tjiass, where the section 
is readily visilrie. INe differently coloured s.and for strata, also actual soil, and for coal 
se.’im broken and powdered coal. A half-tube (curvcsl cardboard) is placed against glass 
l>efore starting to build section, to represent the shaft. Side passage’s project rijtlil and left, 
or diagramm.’itic Hat strips of paper might be stuck on glass to serve the same purpijse. 

Wet Sand. Wet s;ind models of animtils, crouching or silting, are interesting’, tiiid if 
modelled on ;i huge scale may be eo-o[)cnitive. Reeds ;ind grasses may be added !(«• jungle 
.’ind forest effects. *' ' 

Sand Moulds Simple Mechanical Processes. Suiiabh’ sets may be pun hase(I vert 
chetiply, and if kept in reserve could be circukited around class in turns on different occa.sions. 
A few siniple substitutes for s;md moulds, howev(-r, are shown, and others will sugg<‘st them¬ 
selves to the teacher. 1 hey would be mainly used in the co-oper;itive models of villages, &c. 
(r() Pyramid for I'igyiitian scene; (/>) jelly mould for domes or huts; (c) extinguisher for 
wdgw’tim; {</) t}\’isted htiirpin to su|)port leaves of model trees, pkicing clay around •ftJr the 
trunk; (c) inverted eg’g-cup for Ivskimo huts and kratds; (/) child’s bucket for forts' (^) u^y 
bn*ad-tin for'bricks; *(//) and (/(■) patty pans for small platfolms or plinths; (f) thimble fix- 
chimney pots; (/) gas-i'nantl.e box •for small towers, &e. ‘ 









SAND MODELLING 


' (Plap III) 

Sand’Modelling in Playground. —The work may be done on a small scale individually 
on scholars’ trays, or by teacher and scholars together cither in the classroom, using teacher’s 
tray, or in a reserved corner of the open playground boarded off. 

The first drawing represents a miniature garden with small lake (sunk luicket of wat(‘r or 
dish), using pebbles, broken shells, grasses, and small twigs to represent trees .and bushes. 
Small celluloid animals could be added for effect. 

The second shows the use made of moulded bricks. 

The third is a hand-modelled castle and m.ay be on quite a small scale. 

The last represents a Helter Skelter with ball or marble to run down incline, er n 
Switchback Railway. , 

Quite ingeniously made animals can be modelled by children as is sofiietimes done at* 
the si'aside. Other subjects suggested tire: Castle, farm, bridge, tunnel, vkiduct, railway 
station, Tower of I.ondon, wagon, tniin and trucks, motor car or electric tram, man-of-*var. 



PLATK in 
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CLAY modi-:lling 


PART II 

CLAY OR PLASTFCINH MODKLLING 

Material. Clay is iJcrhaps preferable as a plastic medium to aii\- othe'r siihslitute, but 
Plasticine its various colours has uiupiestionably much to recommeud it; and prejtared 

colourcfl wax, known as “ Permodelle ”, is useful, more especially for floral wor k. 

Quantity for Each Child. From a quarter to a h:ilf pound of plasticim' will, 
/ generally s|>eaking', be su(11cient per child, and for hyq'icnic retisons each child's portion 
should be stored in it sm;dl tin box. If cl.ay is used it should be disinfected from time 
to time. 

Tools. Very little more th;in the finyer .ind thumb is required. The youngest 

children, however, should not be restricted to these, but allowed the free-, use of the 

' httnd. A wooden tool, pointed at one end ;ind wedye-shaped at the other, wo'uld 

y sometimes be useful (see illustration). A sharpiMied dead m;itch, hairjtin, skefter, 
kinderytirten pricker, and pen-nil) are occasiontilly of service. • 

The modelling botird shouhl be varnished. Grease-pia)of botirds and slates also answer 
the purpos<‘ well. 

. (Pi. A I K IV) 

% 

Simple Mechanical Processes. .Sm.dl outfits of tin Stamps as shown may be found 
iiijeful atyimes, and pretty and ornamental patterns made w'ith them. The clay should bi; 
fir.'lt pressed out thinly ;ind then sitimped like pastry. 'I'he shapes could then be colcAired, if 
coloured plasticine is not used in the first place. Small Tile or Pavenient Patterns are sho\\n 
worked this w;iy. Disc Patterns for counting’ may also be trca'ted in like manner. A Parquev 
I'yioring is sllown^of .strips •(sttimpcd) in two colours. '* 


























CI.AY MODELLING 


1 2 

, Elastil'iiic rolli'd" out, or cut into thin Icnfrths by thin string;'*or cotton thread and then 
Twisted, produces some wrousrht-iron effects. Ends may be llattened out into leaf-IiUe shapes. 

The'Shield is an exam|)le of turned-over edg'es, and is very easily modelled*. 

, 'I'hi! tiles are first made by the scholars, then patterns incised on tin- surface. Or the 
pattern may first be drawn as ruler wbrk on ^paper, the paper placed on the clay slab and 
the pencil drawn over the line rather heavily. The indentation shows throu“h, and the sl.ib 
may be touched u[) slightly aftiTwards. 

The Bricks or Blocks may be cut by a piece of string in the manner of cutting cheese, 
butter, or bars of soap. 

(Bl.atk V) 

Teachers’ Models- Historical and Geographical. Eirst are shown some teai hers' 
models in the “round” and in the “Hat”. Such subjects as the following lend* themselves 
to the “round”: Stonehenge, dolmens, cromlechs, Celtic towers and crosses, contour maps, 
geological strata, cliffs, waterfalls, Giant’s Causeway, The Needles, Gibraltar, caves, light¬ 
houses, forts, harbours, coastguard station, observatories, canals, castles, dykes, \\ ifidmills, , 
and mountain ranges, ftc. Pigments may be applied, and little models or accessories (foliage, 
grass, trees, &c.) may be added. 

, L'or the “flat”, or “low relief”, such elevations as shown are valuable: Windsor Castle, 
Tem|}les, and others such as Cleopatni’s Needle, The Monument, could be suggested. ' 

Fairy Stories. —Below are shown a few children’s plaques or story pictures. They are 
play work, *and may be of any subject discussed. Those sho^yn (i to 4 ) are “Robinson 
Crusoe”, “Jack and the Beanstalk”, “Santa Claus”, “Punch and. Judy”. 'I'hey arc? mainly 
ineiked-work, klightly modelled in parts or depressed. Small pointed d<'ad matches or skewertr 
will do for this jturixtsr. . ' ’ . , • 
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CLyW MODELIJNC 


(Platk VI) 

The.' 'MisccllaiH'oiis Assortmctit merely tyiJifies some subjects which appeal to yoiinfif 
chikireu uij>-oers, q-uomes, imps and l)rownies, bear, Dulcli children, Cdiinaman, waterfall, 
castle, and boy scouts, “Oft lor the holidays”. Hint wea|)ons and pottery, qolfer, lanterns. 

Other .suitable subjects miqht be: armour of diff'erent aqes, lliblical and historical subjects, 
shields. Empire Day, Red Itidians, (_Iuy E'awkes, tSee. 

Th<‘ bottom row qives a few animal forms in the “round They may also be done in the 
“flat”. Noah’s Ark and small lead, wood, or celluloid animals, which are very ine.\|)ensive, m;iy 
be used as additional models. The anim.ds should be built U|) in sections (see FX, Plate VI FI). 

Plaster Casting by Teaclier. Sometimes a little I^laster of P.iris (kastinq is entertaininq 
to the scholars when flone by the teacher, and may for all “low relief” models, which are not 
“undercut”, be very easily accomplished. ,, 

A very simple beqinninq m.ay be nrade with leave's. It is qood sometimes when children 
;ire modellinq leaves to allow' them to press a leaf on the soft clay, previously smootned 
down into a thin flat slab, to take its impression (a). They may cut round this ar.d leave 
the sha|)e slandinq in relief (it). If, however, only the im|jression is made, a “mould” is 
formed. Provide four small strips of w’ood and enclose the leaf slab with four walls. Seal 
up corners and the under part with clay to make it water-tiqht (c). Then, in a small basin 
containinjr water, spriid<le some plaster of Paris until it nearly reaches top of water. Stir 
(juiekly into a cream, and then qently pour over the impression to half an inch or so in 
th'iykness,' and leave it tr) set. In half an hour remove wooden surrounds and qently, take 
slab away from plaster cast. Wash the cast if any clay adheres, and a model of'the leaf 
will appear. tOf coursf, anything' in the “round” like the peeled apple (d) is too difficult for 
infant demonstration, .t.s‘ it w;ould re(|uire a double mould first.' 
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CLAY MODELLINC 


It', however, “a' cast" is wanted of a sc/iolar's model of a leaf it is not difficult to obtain. 
First, build round the clay model and jfct your mould as before. 'Fhen brush over mould 
with sweet oil or soft soap. Finally fill up with plaster of Paris and allow to set. Tap 
frently until the “cast" disengages itself from the “mould". Superfine or best plaster oi 
Paris only should be used. 

1 

( 

PART III 

A Simple Course of Clay Work. -This jiart as has already been slated, is a 
suggested graduated course of plastic exercises based on the contents of the previous pages, 
with which it couhl concurrently run or which it could ]irecede according to the choice ol 
the teacher. 'I'he course thus outlined may roughly be said to [iroceed along these lines:— 

(PcATli VII) 

1. Balls and Ovals. —Some teachers prefer to deal with the oval form first. In either 
case, roll plasticine between the palms of the hand, and shape into marbles, grapes, peas, 
orange or apple, &c., or in the case of the oval form into a plum, lemon, pot;it<s &*'. 
These could afterwards be coloured vr;ry effectively and easily. For special note on colouring, 
see “Useful Hints". 

2. Depressions of above with Incisions. —Flatten small plasticine balls or marbles by 
p/tjssing tiown with thumb. Disc forms are in this way produced. By depressing and 
incising with tool, “buttons" could be modelled. 

t 3. RollS) Loops, and Twists. —Place plasticine between'modelling board and hand anrj 
roll out thinly. Thicker rolls give the tub and garden roller, using small lengths of twisted 



PLATI-: VII 
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CI.AY MODELLING 


wire for haiulle. Other roll forms, such as cucumber, sausage, banana, worm, &c., could be 
modelled. 

I wists could b(! made like cord, or like looped and plaited string. (See also Plate IV.) 

4 - Tracing- Rolled Clay on Outline. -Over previously graphed drawings matle by the 
teacher the childrtm trace with rolls of clay.. 

5. Outlining without Aid. —More advanced children outline drawings with pricker or 
pen-nib on the slab of plasticine. h'or methods of making a slab or plaque, see “ Useful 
Hints”—Slab Making. Or, if grease-])roof modelling Ixjards or slates are used, an outline 
in chalk could first be drawn by the scholar and afterwards covered over with thinly-rolled 
plasticine. Then, if it is filled in and surface smoothed over w'ith the thumb, a “relief” is 
obtained. 

6. Strips or Ribbons of Clay- Curling. -A slab is first made aliout J inch thick, 

and then cut by mechanical means (thin string or tool) and ])laced into s'hape on the 

modelling board. The plasticine could be curled like shavingcs or twisted paper. ^ 

(Plate VIII) 

7. Slabs, Tiles, and Bricks. —Brick making can be aix'omplished by, the cutting ot\ 

strips of clay from slabs. Then liy means of cross cutting with a cotton thread the bricks 

‘are obUained. A simple contrivance for brick making is shown in “Useful Hints”. The 

exercise is quite within the capacity of the youngest children. 

c Thy tiles might be made 2 inches square and j, inch thick. Incise the tiles as*shown, 
;i'nd colour them (see “Useful Hints” for notes on colouriog"). If the tiles be 'niodelled 
on small squares of brown paper they could easily be lifted,, and the best work grouped to 
form, say, a tiled gar^den path. 

8. Contour .Maps. —The maps are graphed by the teacher for illustratnig geograpliicvil 



I’lwXTE VIU 
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CLAY MODliLLING 


‘cerms, and could be well used by Standard I children. The‘mountains suggest the high 
land (see that the relief is not exaggerated), the river, lake, and sea could be suitably 
coloured', as also the land. Oth(;r effects could be added if necessary. 

9. Natural and Common Objects Structural Processes. -It will often facilitate .the 
work it the modelling of common objects, plants, and animals be first done in parts, beginning 
with the chief feature of the object, and afterwards putting the parts together. 

The diagrams show sufficiently the processes. 'I’he fruit sections should be modelled in 
their main masses, and interior effects afterwards added. 

For further particulars concerning the Modelling of Plants, sec “Useful Hints”. 



CLAY MODELLING 


PART IV 

USEFUL HINTS 

• • 

• ^ Powder Colouring of Clay or Grey Plasticine.*— P(5wclcred pignuMits in a v;iriety of 

colours arc easily obtaiiu^d, and the powder is api)lied to the plasticine model liy using a 
dry camel-hair brush. The cfFtxas are often quite realistic and pretty. Dry colours obtained 
of any oil-and-colour-man, and a pennyworth goes a long way, well answer the purpose. 
Should the colour be found at any time not to adhere, slightly damp the brush. 

Brick Making. —A vaa-y simple wooden device, as shown, will materially assist the 
soungest in,brick making. Fill in the opening at A with 
plasticine, carefully smoothing over with thumb and removing 
any surplus ylasticine. Push through a with shaped stick B, 

;ind k moulded brick appears. The mould a is made about ® 
intfi by j: inch, c is a piece of string which secures pusher. 

Slab Making. —Slab making can be done in several 
^ays. Take pieces of plasticine, flatten between finger and 
thifmb,.and pla*cc on modelling board. Repeat this until a 
large enough surface is obtained, and then smooth over with 
thirtiib. The rough edges can be cut away in order to get 
a good* finish. 

Or. snake a square outline ^with thinly rolled clay. Fill in a little at a time, then'smoo^* 
over, and»finish as before. , 

, Another method is to place Sengths of rolled plasticine side by side, and smoofli over. • 

T4te skibs* .should as a rule*be about j inch thick. • 
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, Baking Clay‘Models and Colouring. -Instead of using* plasticine it may be found 
necessary at times to oittain a more permanent model. This can best be done by modelling 
in ordinary clay, placing it while damp on a tin, and then putting it into th'e gas cooking . 
f^tove. Supply gentle heat, leaving oven door slightly ajar. In the course of one to l,wo 
hours it will have become hard. Aflt-r slowly cooling it can be painted with moist colours.' 
b'or this purpose mi.x a little liquid gum with the water colours, and apply with camel-hair 
brush. A natural gloss is thus produced, and the colour remains permanent on the surface. 
Such objects as the following can be made to look very effective: Apples, oranges, lemons, 
potatoes, bananas, carrots, gingerbeer bottle, plates, candlestick, &c. It is hardly necessary 
to add that the objects, natural or common, should form the copy. 

Modelling and Nature Study. —The modelling of flowers, &c., should always be 
as.sociated with Nature Study, one should aid the other. Specimens should be handed 
round the class and carefully ob.served, and if (occasion requires the objects sbould be dis¬ 
sected. ' 

The modelling of twigs and stems should form the first exercise. The shape and size 
should be carefully noted, and a thin roll of clay shaped and sized accordinjely, observing any 
tapering, depression, or irregularity. Then model the branching stems, particular care beinjf'.^ 
given to the growth of the smaller from the larger. The articulation o( one with the 
other is very important. 

The leaves should be modelled separately. The pupil takes a piece of plasticine t.nd 
models it out flat between the finger and thumb. Upon this he impresses the leaf to be 
copied, 'and cuts away the surrounding clay. Incise veins wjth pen-nib, carefully attach to 
stem, and give the leaf any curl that may be necessary. , • 

' Anothev method, is to flatten out a piece of clay and draw upon i't with pen-nib the shape 
of the leaf, cut away.'surrounds, incise veins, and finish off ak before. 
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I'hr leaf buds, as the .children will observe, are unfolded leaves. In the inodellin'g of 
ihein let this point be carefully noticed, and nature imitated as nearly as possible. • 

The modellintif of flowers is best done in section. , 

. . ♦ 

Exercises should be given in the modelling of fruit sections, as shown in No. IX, 
PRite VIII, and also such examples as ojwn pea pods,^ beans, &c. • 

* When the modelling is completed a more> natural effect is (n'oduced by colouring the 
plasticine with pigment powders of different colours, or differently coloured plastiVines may 
be used in the first place. 

Fairy Stories. This modelling' is purely “ expressional ", anti would be done in the 
“round” or “ bas relief". This descriptive work should follow the t(dling of storii's by the 
class teacher. Some little children might have much to say altout their own little models 
when left to’ themselves. 

If the work be co-operative it should be completed on the t<'acher’s large modelling 
boatcl. The' class could be divided into groups, and the best samples of expressional work 
fron^ the several g-roups should be selected to pn^vide the large model. By this means , tin; 
whole class can be occupied and the best workers rewarded. The teacher might supply the 
(background. • 

History, Geography, and Object Lessons.—Simple history and geography stories told 
the cb'ldren could also be illustrated in the same way. The teacher prepares the large board, 
and provides perhaps some appropriate background. The class, again, is divided int(> groups* 
and the best expressional work from each grou|) finds a place on the large modelling board. 
The children themselves suggest where to place the models. 

Some Object Lessons should be treated in a similar manner. 




Clay Modelling in Manual Training 


F. \y. FARMINGTON 



I Ills sorlion lins bet'ii (-onipiU^ci in, order to siipplj' a stronf^ly-fell need in our .seliools for 
some form of manual trainin,t>' for those classes hitherto improvitled for, namely the lowir 
standards ijetween the Infant School and the upper classes in our Senior Departments. 

Althouj.;h primarily dcsijrned for those intermediate classes, the scheme of work herein 
contained will be found suitable for all the standards. 

Clay or plasticine is the medium adopted, as this [)lastic material supplies a common 
trround for such practice as will be found jtieparatory to various handicrafts in different sid)- 
stances, such as wood, metal, leather, stone, &c. 

1 he e.\ercise.s, all based on common objects or decorative forms, arc shown in plntt and 
elcvatio)t, or section. This salient feature of the book (more prominently dealt with in Parts 11 
and III) (Uiablcs the scholar to view the object or desig'n in mass or in three dimensions, wliich 
is after all the g'reat secret of true modelling-. 

My grateful acknowledgment is dm; to Mr. J. W. T. Vinall, A.R.C.Al, for his Intro¬ 
duction, and also for his valuabh; assistance in the selection ;ind arrangement of plates, and 
his e.xpert advice. 


F. W. F. 



NOTE ON general: PRINCIPLES 


The title of this section clearly indicates both its scoj)e and its limits. The term 
“Manual I raininj^ is taken in its widest sense, and not as confined solely to “Woodwork 
I he traininj’" of the eye and hand is before all thinj^s sought after. In this light a new 
use is found for “Modelling" in our public schools; an old subject is dealt with in a new 
and very practical manner. 

Modelling has always taken, and will always take, its place as one of the highest forms 
of Tirtistic training"; and hitherto it has generally, in elementary work at least, been viewed 
e.xclusi\fely in this artistic aspect. 

Yet it has a simpler and less ambitious side, another use amongst its several uses; 
ifamely, that it may in a more mechanical sense of the word be made the medium for real 
manual-training exercises. h'or, it will be admitted, the producing of solid concrete models 
lrt)m working drawings affords suitable practice for those who are to become aj)prentices, 
workmen, and handicraftsmen; practice in which too much thought need not be given to 
higher.“ techni(]ue ", or to tlje striving after artistic effect, when it is not wanted. • ‘ 

^ Let* it not for one liioment be imagined that it is herein proposed to substitute this 
jiiore mechanical side‘for the’more artistic, or to advocate the prodfiction of’models from 
pictMies aiK^ diagrams, rather than from natural forms copied direct from ‘nature. This 
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course is not intended to infrinire upon the uses of < lay niodellin.i;' as a means of nature 

study and of artistic traininj>-, but to supplement this educational function of modelling, by 
directing' the training to a pra<'tical end. 

, The main object of this sjrecilic phase of training in modelling should be to oiren the 
eyes of the scholar to the possibilities of plastic work for general purposes, and to makp 
him handy with his fingers, thereby leading him to value the clay or plasticine as an easy 
;md enjoyable medium for expressing his ideas in concrete form. 

It will readily be seen that such a combined scheme of “nature” and “mechanical” 
modelling most completely follows out the sim|>lc; initiative kindergarten stages, as practised 
in the Infant School. Whereas in the lower school the exercise is mainly intended first to 
awaken the child's perceptive faculties and interest in the world around him, and then t<.- 
teach him to express his observation.s in a sim|)le general manner without too great 
a dexterity of touch being expected; in the up|jer schcol this course is still pursued, but 
with the added aim of securing greater precision of maiiipulatiuii. And it is to aid in 
imparting this greater precision of touch, greater skill and deftness, greater exactitude :Vnd 
originality, that this set of exercises has been i)repared for children above the age of Infants. 

The outcome will be that the scholar at the top of the Senior School will be doing 
(|uite as wide a range of exercises as when he was in the Infant School, only he wi-!l bb 
doing them far better, with all the added skill and jjower which proper systematic training 
has given him. He will have learnt how to put knowledge into his work, and, after all, th.it 
is what is meant by “education”. 

■ The author's theory is simple aiul to the point. He re.asons thus. A boy is. given 
a piece of wood, some tools, and a plan and elevation, and he is set to work making joints^ 
ten6ns, and fiiortices, ■&c. Likewise, let a boy be given a piece of clay, some tools, and. 
a plan and elevation, and let him produce a tangible model ol the object reqni'.ed. Some- 
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.• Or ajjain, the same principle is applicable even in such higher forms as the human 
face or body. In Fig. II, representing the \vell-kn<j\vn mask of Voltaire, the front view 
(or facial jilan) and profile (or facial elevation) are absolutely essential to the modeller; hnd 
all sections in between and in addition thereto—three-quarter views, downward and upwar.d 
plans (forehead seen from above, chin seen from beneath), become still further aids to llie 
cumple.x rendering of such a high and varied ty|)e as the human face. 

In illustration of this principle, one has only to call to mind that popular and interesting 
picture of Charles I, in Windsor Castle, painted by Vandske, showing that monarch's head 
in three postions, front, profile, and three-quarter view. It was produced in order to be sent 
to Rome to furnish the sculptor Bernini with all the essential data on which to execute 
a bust of the king. This, it is needless to say, was quite successfully carried out from the 
picture. 

Hence our author’s principle needs no defence, for it is eminently “practical". .Su])ply 
the scholar with intelligent pictures {orthographic representations and not merely |)erspe('tive 
renderings) and he should be capable of producing, within the prescribed limits, adi'<|'uate 
models of the subject tlepicted. Let him even design them for himself. 

Obviously this “picture” method cannot lx; apijlied to nature study or highly developed 
ornamental and sculpturesque forms, but indeed such a r6lc as this is not claimed for il. 

<• F<jr^ the rest, the following plates will thi'iiiselves speak most forcibly as to the iitilit) 
of the method. * 


J. W. T. VINALL. 



HINTS TO TEACHERS 



It is not siiyfgostccl that the already existing Time Table should lx; added to, but rather 
that it should be rearranged, a task which will be willingly undertaken by those teachers 
who realize the inip(}rtance of manual training. 

• HQUIPMENT FOR CLAY-MODFLIJNd CLASS 

KSTIM.tTK KOK CLASS OL 42 SCtlOt.AKS' 


<loz. millboards, 12)^ in. x toil)., at per doz. - - - 2 7^^ 

14 lb. of clay, at 2(/. for 7 lb. - - - - - - - 04 

» 3/<2 doz. modelling tools, at iid. per doz. - - - " ' ^ -K 

Total cost - -.-62 


If tin traj’s and plasticine arc reijuired, the cost woidd be as follow's;— 

Tin trays, 12 in. long, 55-. 4r('. ()er doz. 

. Plasticine, gre> , red, blue, or yellow, i)cr pound. 

> 

Phfstit'ine is ordered in |■)•)unds, and 3^^ 4^^ Ih. are .sufiicient for one school for a yeat. 

biu-h pound or bar cap be cut into four or six parts, each portion being enough for one 

* ' Tin pries lien- <|iiol.sl arc lakcn tnini lh<- Rcqiiisilioti l.lsl of ll.r I-onikm County Coiimll. riu' ordin.try rO iil pricos arc of 

com *>0 \‘<.>iKsi<ler.ibIy iit .ulvancc ot llu'sc ^ 



32 CLAY MODKIJ.INC IN MANUAL TRAINING 

child. Cl;iy is iisuall)’ Ixnitflil In the him(lre(h\cMj>ht. If clay be used, allowance imisl he 
made for wastaj^e. 

Time to Devote to Subject. .‘\n hour eaeh week will jerohahly be found a suitable 
lefioth of lime. '' 

About Clay and Plasticine. A word or caution must be sfiven about the use of c;lay. 

Much depends on its workable condition. It must be neither too moist nor too dry. If 

kept in buckets it should be made up into a bit;' b;dl and a moistened cloth laid over it, 

which should be sprinkled well with water at least once a d.'ty. Superfluous moislui'e will 

them collect below the b.ill, whereas if the clay is allowed just to 1111 the bottom of the 
bucket, aird becomes slijLjhtly scoo|)ed out in the middle, the water collects in this hollow 
and canses the clay to become too moist and sticks, and therefore (prile imworkable rrntil 
it has been allowed to dr’y tor a lont;' while which is a waste of time. Occasionally a little 
svhite sand shoirld be worked irp into the clas’ to im[)rove its texture, and now artd aj^ain 
it is rtdvisabli^ to .syrintre the clas svith Sanitas or other disinfec tant water. 

Plasticine is sirperior in many res|sc'ets to modellirifr clay, but is mor'c expensive It is 
tenacious, dirctile, and elastic in t har'acler, c :in be pra served for' any lenotn of time, and 
tloes nejt reeprire damisino. It can be had in varied colours, and in the best maizes cs 

antiseptic. In many schools it is customary tesr eaeh pupil to have set apart for his osvn 

exclitsive use a certain rjuantity, kept in a small bao. This plan is to be commended. 

Plasticine shottld be stored in a cocjI place ;trid protected from all ditsl. 

Tools, &C. The finders can do most thirpes, Inrt not ever's thint.r. Only a fesv tc'ols are 

necessar'y, hosvever. A rider, or penknife, or pen and pencil-point ssill do much. Then the 

foitr tools here shown, I'ie'. Ill, cr, /i, c, cf, arc more than sufficient; and of these r/ and /> wil' 
best serve — /> for drawinij a line or marking a sharp hole (big. IV, /;); and rr for t'oirnjing' 
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Fig:. V 


Fig. Ill 

the clay cleanly, and a n,ler will plane down a 
flat ground to a smooth face. 

Models can be made up on tin trays, slates, 
or on pieces of thick paper placed on the desks, 
on. old millboards, or any odd pieces of wood. 

For very large solid models it is best to pile 
the clay round a rough wood support, which can 
have projecting nails or tacks driven into it, and 




Fig. IV 


^ A sw.n damp sp<,„ga or .loth to moisten the fingers is a great advantage. • ‘ 

_• Method—The trn. prhccsti of modelling is not moulding, pounding and cutting h , 
ons,,m a gmdual b,.mi„g ,p of the form by superimposed pieees-.of elay pressed upon 
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Fig. Vt 


an<i drawn over the'orij^inal rough core. As details are added*, the pellets used become 
tinier and tinier, until every unnecessary hollow disappears from the surface. This con¬ 
stitutes true “finish”. To wet and polish a surface is bad. A completed surface should, be 
slightly dry and granular, and not shiny. Fig. VI shows the four stages in the modelling 
of an apple. First the rough spherical core, approximating to the shape, but rather smaller, , 

and rolled in the hands. Then thm 
strips of clay placed to mark the main 
ridges; a pellet being placed on the 
clay, pressed to make it adhere, and 
dragged into the strip. Next, the 
hole well scooped out with a tool and 
the surface worked carefully into it. Lastly, by deg-rees, is produced the finished slightly 
conical product —built into this shape, not pressed into it. 

Models may be in various degrees of relief: (i) intaglio—sunk-relief, (2) cameo—slightly 
raised or low-relief, (3) middle-relief, (4) high-relief, (5) the round — entirely free. Moat of 
the examples in this book arc in round or low-relief, and unessential details are suppressed. 

Handling. — If reference is made to Fig-. VII, most of the actions m modelling are 
easily distinguishable: (i) Rolling a lump in palms of hands, (2) rolling a tendril or stjilk on 
table top, (3) rolling pellets between forefinger and thumb preparatory to (4) placing at on 
main lump, followed by the downward dragging movement (5). No. (6) gives the thumb 
action in pressing on a large strip requiring stronger pressure. (7) depicts the rolling of 
:t thin form in palm of the hand, such as a cup handle. (8) shows the thumb scoojjing out 
a hollow. (9) and (10) show how a line is drawn on the surface by the short edge of the 
tritingular tool, in two actions, (ii) depicts the use of the r.uler in dragging off superfluous 
clay and obt.ainirg a pTane surface—the ruler resting on the two side edges of th« wood frame. 
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< • 

, Position of Modelling Board. —It is of course assumed that the pupils will occupy 
their ordinary school desks, and that the work will be done on boards, slates, or tin trays 
lying in-a horizontal position. * 

, Should opportunity or necessity arise for tilting the board upon which the pupil is to 
work, or placing it in a vertical position, it could be kept in the desired position by restirjg 
it against a slate or board placed in the slot of desk. 

How to Start a Class. —Provide each pupil with the necessary tools and ruler; a piece 
of chalk may also be necessary for outlining the ground plan. Then give to each scholar 
a slate, tin tray, or thick millboard. Large millboards cut into four have been found 
a convenient size (about 6 in. by in.), as, not being too large, a few of the best models 
can be kept if desired. A piece of clay or plasticine about the size of the scholar’s fist 
should be given him. 

The millboards, clay, &c., having been distributed, each pupil is given his handbook, 
and, in order to foster self-reliance, neighbouring pupils should as soon as possible build-up 
from a few different exercises. 

# 

« 

How to Use the Plates. —These are actual working drawings. They are considerably 
simplified, being meant to show the general mass only. The exercises are drawn to scale 3D 
a,s to allow of easy and convenient enlargement, adaptable to the amount of clay supplied to 
each pupil. They are grouped into Junior, Intermediate, and Senior Sections. • 

It is not strictly necessary that these exercises should be taken consecutively; selections 
may be made at the discretion of the teacher. The greater number of^he plates ^explain 
themselves, and as progress is made fewer hints will be needed .from the teacher.* In the 
earlier stages, however, it will be necessary, before starting the class, to give the scholars 
such explanations of the plates as are provided in the Explanatory Notes. 
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t . . • 

Any available or suitable means can be employed by the pupil in working his exercises. 
For this reason, although fingers will accomplish most things, the scholar should have no 
hesitation in ‘using his tools when necessary, freely using his ruler for enlarging the propor¬ 
tions given in the ct)py. This applies equally to the elevation or thickness, and to the plan. 

• • 


MEMORY PRACTICE 

Memory exercises in modelling should be brief, but regularly and methodically practised. 
They are not primarily the reproduction of work formerly done, but rather the memory 
renderings of objects or nature specimens immediately viewed and then removed. The 
scholars should first of all be requested to examine the specimens thoroughly, carefully 
estimating proportion and construction — the teacher possibly giving a few hints. From ten 
to fvventy minutes should be allowed for the exercise (no finish will be expected), and the 
results should afterwards be compared with the originals. 

Original creative work in this connection could also be encouraged, e.g. the construction 
in«.mi(iiature of a fort or bridge. 


MODELLIjS^G OF COMMON OBJECTS ' 

Although the exefeises in- this book deal for the most part with the modelling of 
comipon objoc^s from plan and elevation, it is not to be supposed for. one moment that the 

• . .. • * 
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value of modelling from actual objects or from nature is in any sense underrated or 
minimized.. On the contrary, its educational value, as the true basis of all sound instruction 
in this subject, is fully recognized, and it is recommended that every effort ‘be made 'to 
supplement the scheme of work outlined within these pages, by giving practice in modelling 
direct from nature or from common objects. , , 

In the kindergarten class, it is true, the young scholars model mainly, if not entirely, 
from common objects, but these exercises are merely intended to foster sense expression. 
The object impresses the child, and the child expresses the object. Sense of proportion is 
not expected at this early stage. But a period arrives, and our conclusion is that it comes 
at about the time a child of seven or eight is transferred to a senior department, when the 
same exercises already practised have to be dealt with in a more serious magner, when 
correct observation should express itself in something like right proportion and exactitude. 

In other words, there comes a phase in the child’s school life when a definite amount 
of practice in technique is demanded. This stage is known in child study as the “ Drill 
Period ”. And if kindred arts demand this technical training, why not admit the claini of 
clay modelling to the same method of treatment? Granted, then, that t|ie manftal and 
technical part of the child’s instruction is indispensable, the (juestion arises: To what extent 
can this be carried out? Now, as the cour.se here recommended claims to be nothing rrOt 
[>tactical\le, we are at once confronted with two almost insuperable difficulties, viz. the* size 
of the class and the inaccessibility of objects suitable and sufficiently numerous to provide 
C(\oy for each individual scholar. It is to meet these difficulties in a really practical manner 
tna\ these plates have been prepared. The scheme of work he?e presented claims to provide 
through clay modelling a course of manual training that is of high educational valutf. , 

Natural forms fin3 a certain place within the pages of thN book, but they are only used 
a% elements ih decorative work, and are interpreted in a conventional style,* t^hen greater 
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latitude is permissible. Ihis will be seen from the exercises as shown on Plates XVll 
and XXIX. 


MODELLING AND PRACTICAL 
ARITHMETIC 


In a very practical manner, and with consiilerable interest to the pupil, clay modelling 
may be u.sed to advantage in dealing with 
arithmetical problents. It can be made to 
demonstrate numbers, areas, volumes, &c., 
and by using coloured plasticine the exer- 
cises may be indefinitely varied. 

• Little balls or buttons of clay may be utilized for illustrating simple exercises in addition, 
subtrad^ion, mijiltiplication, and division. 


© 0 © 
© © 


0 

0 0 



• In like manner money values ran be shown, say, by four or five coloufcd plasticine « 
^ disks, representing pennies, shillings, sovereigns, &c. 
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Similarly masses of clay representing relative weights may be 
modelled, illustrating the relation 
of area, bulk, and .weight. Simple 
exercises on these lines will readily 
suggest themseljVes to the teacher. 

Rules of varying lengths 
might also be modelled in clay, and in the upper standards the modelling of a protractoi 
or a decimeter measure would afford interest and practical instruction. 

In the teaching of Enactions modelling is particularly useful, as the relation or the part 
to the whole can be so graphically illustrated by the use of clay. 

dm 
cm 
mm 




I 

r~i 



Then in regard to the measurement of surfaces, &c., clay can be profital^ly used.* Thus, 
for example, ;i line of clay would represent an inch in length. A thin layer of clay, shaped 

as here represented, would be a square inch, whilst a solid,'*’as 
shown to the left, would clearly indicate a cubic inch. In like 
manner metric measurements might be treated: the centimetre 



■, the square centimetre 


, the cubic centimetre 


-t 


• • The mensuration of rectangles, irregular figures, triangles, 

solids, and circles can* also be dealt with in a thoroughly practical manner. • * * 
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Then, again, the solid geometrical forms, such as cube, cone, cylinder, &c., can be 
easily made in clay, and their various sections illustrated. * 



• MODELLING AND GEOGRAPHY 

For the teaching of physical geography, clay, or preferably coloured plasticine, is 
invaluable. Fascinating models of land formation, mountains, rivers, lakes, coast line, capes, 
&c., can easily be modelled in projection. 

In Ihe upper classes the scholars could readily model in relief a map or section of 
a map illustrating some part of their geographical course, and showing the relative height 
of'mduntains, the course of rivers, and the position of towns, &c. Military cadets, in our 
public .schools, might experiment in the construction of miniature earthworks and treftches. 

Clay models may further be used for illustrating the shape of the earth, day and night, 
and the season.s, and globes may be modelled showing zones, and the raised portions tl 
the earth’s crust. • 

• To produce a relief map the shape of the country must first be jketched in chalk on 
a* hard ground (in not too grejt detail), e.g. on a millboard or slate or piece of thick paper. 
^ thfn layer* cff green, yellow, or brown plasticine is then spread carefuHy over the wholt 



4.2 • 


^C^LAY MODELLING IN MANUAL TRAINING 

I 

» 

shape and the edges cleanly trimmed with the tool or knife to the original outline. Ther 
the mouhtain ranges should be built up in irregular form, and all the intervening surfact 
^one carefully over with reference to its physickl features. Snow-capped mountains could be 
touched up with some white powdered chalk, and towns could be shown by dark-broWii 
plasticine projections, buttons, &c. * 

Lastly, the sea and lakes represented by the hard original ground, could be rubbed 
over with blue chalk. 

Lengths of rivers and watercourses could be indicated by incisions in clay ground, and 
the world’s mountain heights could be relatively shown in clay relief from the sections 
indicated in all atlases. 


CLAY MODELLING IN ITS TWO ASPECTS 

Clay Modelling 


IMITATIVK CREATIVE 


linpressional Pictorial Constructional Inventional 

(Nature Forms and (Solids) (Plastic Design) 

Realistic Representation) 

f 

Mechanical Modelling linked with Mechanical Drawing thus constitutes a. Creative 
Form of Manual Training. • 











^roddlcd Illustrations; (i) Geographical; (a) Geological; (3) Relief Map 






GLOSSARY OF TERMS 


The terms used in the plates are simplified renderings, so that the scholar should become 
thoroughly familiarized with them—such, for example, as: “round relief” “half relief”, 
•and “flat relief”. 

Here follows a list of terms with which it is necessary the pupil should become acquainted, 
if not in the lowest classes, at least in the upper. These terms are:— 

Abacus, the upper table crowning a column and its capital. 

Alto relievo, high relief. 

Basso relievp, low or bas relief. 

Cameo, very low relief cut upon an upper layer, an under layer forming the ground. 

^Ibvation, side view, front view, end view, thickness. 

• * 

.Gesso, ornament modelled in hard paste or wood on other background in very tow or 
middle relief. 

Incispd, surface only very slightly scratched by drawing the triangular tool lightly ‘ 
across clay. 

. Intaglio, sunk relief, i.e. ground cut out. 

0 

I/Ltzzo relievo, middle or half relief* 
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’ Mouldings:— 

' Cavetto, simple concave curve (see Plate XXVI). 

Cyma recta, ogee curve; top half concave, bottom half convex (see Plate XXVI). 
Cyma reversa, ogee curve; .top half .convex, bottom half concave (see Plate XXVI). 
Ovolo, oval or egg-shaped (see Plate XXVI). • 

Pierced, groundwork cut right through and away with any sharp tool. 

Plan, top view, or view at right angles to the direction of vision. Often interchangeable 
with “ Elevation ”. 

Projection, distance outwards right or left from a line drawn through an object. 

Relief or relievo, the prominence of the object above or beyond the ground. 

Repouss^, metal ornament hammered from behind in low relief. 

Round relief, free objects disconnected from background. 

Scooping, a slight digging out of clay with the blunt round-ended tool. • 

Sgraffito. In plaster work two layers of different colours are sometipies superimposed; 
ornament is then outlined on the upper layer, and the groundwork cut away exposing 
the under layer. 

Template, a thin wood or metal mould, dragged over clay to produce moulding-. 



PLATES WITH EXPLANATORY NOTES 


JUNIOR COURSE. Plates I-XVI 
INTERMEDIATE COURSE. Plates XVIl-XXVIII 
SENIOR COURSE. Plates XXIX-XL 




JUNIOR COURSE 


This |>art of the book is designed as prey)aratory to the working of models from full plan 
and elevation, and is introductory in that it gives practice in the technicalities of clay 
manipulation. All direct refeiiaice to plan and elevation is avoided for the time being. 
Many common objects are dealt with, but their representation is given in very low relief 
and not in the round. This latter treatment of objects is re-served to a later (lerirKl. 
If,•however, a siK'cimcn object could Ire shown the scholars, there is no reas<m why it 
s[tould not be modelled in the round. 



PLATE I 







PLATE I 


Exefcise r. Roll pieces of clay between the palms of the hands with, 
very even but slight pressure until a sufficient roundness is obtained, and 
add stalks to represent cherries. 

Note that the bottom layer of oranges forms a triangle like the side 
view shown in drawing. 

Exercise 2. Observe the relative sizes of beads, and connect same by 
a coloured chalk line, or by a well defined incision with the point of the 
tool. Or the balls might be strung on a piece of string. 

Exercise j. The depressed spindle shapes of clay are*^ obtained by 
first making a ball, and then with thumb carefully dra,;ging one half to 
a point. It will be well to mark the position of balls on ground, and 
there place the balls before dragging. 

Exercise In this plate are other examples of thumb impression and 
dragging, but this latter process should be done very evenly to avoid 
tapering the clay. 



PLATE II 




Pr.ATE II 

Exercise £. Here are illustrations of rolled clay. This is done by 
rolling between the hand and modelling board. With care the clay or 
plasticine can be drawn out to a ver\ fine line. Knot forms could be 
designed. 

Exercise 6. Further developments of rolled clay are here shown. If 
necessary the circular form of bangle can be obtained by the aid of a 
chalk line. 

Exercise y. These are disc forms or button-like shapes-. Round a 
piece of clay into a ball and then flatten and press with thumb until an 
even shape is obtained. The holes are made with the pointed end of 
tool or slate pencil. Note the two conical-shaped buttons. 

Exercise 8. A few sample biscuits might w'ell be shown the class 
before modelling from the picture. As a variation, a half-pound of 
lettered biscuits of this kind distributed around the class would afford 
excellent practice. 



PLATE III 



















PLATE III 


Ex-e 7 ~c{se g. Pictorial representations now follow, and they should. be 
considerabli^ enlarged, two, three, or four times, as the case may be. 

Pupils should first place on modelling board a thin layer of clay or 
plasticine, smoothing the surface over with flat tool or thumb. This done, 
with sharpened end of tool incise outline of picture, and then cut away the 
surrounding portions of clay. Scholars’ attention should be drawn to the 
relief or thickness of what now remains. 

To show door of dog kennel, ventilating hole, and window *of van,» 
cut clay right away. 

It is suggested that all these exercises from 9 to t6 should be treated 
in the same way. 

Exercise 10. These being more elaborate pictures should preferably 
be merely incised lines on thin clay surface, or the clay surrounding 
outlines may be cut away. In either case cut away clay to represent 
doors and window. Dotted line roughly indicates limit of clay' bed. 




} 3 

(Or .UphaUA: cut deeply in c 


lei;. instances of Incisionwork and Flat-surface Cutting. 



I a. Shield Forms treated in similar fashion. 





PLATE IV 

Exercise il. The cutting of letters and numerals is good practice: the 
incisions should be deep. They resemble in this respect the early Assyrian 
characters. 

Exercise 12. These shields are flat surfaces, cut out of layers pf clay. 
Shop-window tickets take many of these forms. Edges might' be turned 
over. 



PLATE V 


_ .13. Ornamental Units for Borders, &C. Construct rectangular bed of clay anc^. transfer 

Units as shown. 



14. Further Flat-surface Treatments. 



















PLATE V 

Ejc-et-cis^ij. These are flat surface ornaments suitable as units for 
repeating borders. The units can either be cut out, or the surrounding 
background lined as in drawing. These are not freehand copies, but 
actual constructional forms having thickness and surface treatment. 

Exercise 14. d'he notice boards do not project beyond the surface 
of the posts; they are shown in the same plane for convenience.. 

The pattern on book-back is firmly incised with point of to-?!. 



Note: C»>nsuh protractor for any further detail rerpiired, 


i6. Series ot Sinij«le Borders of Incised Pattern. To be enlarged. 


















PLATE VI 


JExercise I£. The head of T-square can be made to project double 
the thickness of blade. 

Only the chief angles of protractor are here indicated. 

£^xcrcise l6. These are further examples of simple borders. 

The lines surrounding each border should be fairly deep iacisions made 
with ruler; other lines should be clearly defined, and where the drawings 
are darkly shaded, as in the last two exercises, the clay should be cut right 
away. 



PKATE VII 













PLATE VII 


Plan ano Elevation 

The time has now arrived for directing the pupil’s attention to these terms. 

They need not cause any confusion in the scholar's mind, if properly 
explained to begin with. A suitable object with which to demonstrate 
would be an ordinary brick. Show brick to class, presenting a front view 
(front elevation), asking them to make a drawing of this. Now show class 
the end view (end elevation), and again ask scholars to make a drawing of 
this. Once again let brick be viewed from above and drawn.^ (rThese three 
pictures or views represent the three dimensions, and are respectively the 
front elevation, the end elevation, and the plan. 

Exercise zj. On this plate are shown some very simple objects illus¬ 
trating other examples of plan, end view, and front view, and they should 
be handled before the class, and the scholars made thoroughly familiar with 
the meanings of these terms. 

Later on the pupils might model these simple objects for themselves. 



PLATE VIII 



















PLATE Vm 


We now come to the making of thicker layers of clay, for the future 
designated slabs. The pupils should proceed in this way. First draw on 
millboard or modelling slate an outline of shape required. In the case 
of a square, place at each corner a piece of clay built up to the 
required thickness or relief, and then fill in, building up to a uniform 
level. Be careful to press firmly the added clay in order to produce 
oihe solid mass. Smooth over surface with edge of flat ruler, which 
may require wetting if the clay should stick, and finish off with thumb. 
Siiould the edge of slab need trimming, use point of tool. 

Zfa-ct-rAt’ zS. At each corner of the slab place a button of clay. Observe 
the extra relief imlicated in the side elevation. The incisions should be cut 
firmly, a ruler being used if necessary. 

Exercise T(^. Trace off circle by any mechanical means, using chalk 
outlines on ground. Buiid up circular slab as tlirected above; JrfTe thickness 
or relief is denoted by tile side-view drawing. The centre is sligiitly raised; 
the star pattern is pierced, i.e. cut right away. 

Exercise so. The reeded finger plate will require to be groo\'ed with 
the fxjint (not the sharpest! of tool: a ruler may be wanted. The rounded 
heads of the screws are shown i.n the side view. 

Exercise 2Z. Buiid up slab and boss up ellipse by adding pieces of 
clay, well pressing the same into slab bentsith. Draw scholars' attention 
to the side view of boss as shown in the section. 



23 . Flat Relief. Enlarge twice. 


—0 
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r 
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Cardboard Calendar. Incised title. 


PLATE IX 


33. “ Flat ” Relief. Enlarge twice. 



Wood Noiice-hoard. Centre sunk slightly. 


25. “ Rounded ” Relief. Enlarge twice. 



Crusader Shield. Cro?.® incised. 










PLATE IX 

Exercise 23 . First build up slab according to plan*. On surface of clay 
outline the calendar, and within this build up another slab carefully observing 
its side view. The title is incised. 

Exercise 2J. Slab should first be made. Notice the raised moulding 
tknd slightly sunk ground within it. 

Exercises 2^ and 2^. In these exercises we have examples of slightly 
rounded relief, the building up of which should proceed in this wise. If 
modelled on millboard, first draw outline of shields in chalk. Then build 
up a ridge of clay corresponding to the highest relief as shown in the 
sectional drawing: this will be in the middle of shield. After this build 
up on each side of this ridge, taking care to diminish relief as shown in 
section, and also ob.serving to keep within the outline. An everyand smooth 
surface will be obtained with the thumb. ^ 

A better efifect is obtained by building the same upon a .slab. This is 
done in precisely the same way, the only difference being the outline of 
shield is drawn upon the clay surface. A low relief is preferable, the result 
of which will give an appearance of unity with the ground. 

• This tenn is here and in other places applied to the “ front e!evatii>n” of an oliject as drawn upon the 
bed of clay, in which caAc it is considered a plan ” on which the ol>Jccl is built up. (See Glo;,sar\.) 



PLATE X 











PLATES X AN-n XI 

t' 

^.xe7'ciscs^26-2g. Numerous examples on these plates are presented in 
order to meet the exigfence.s of class teaching when it is not possible for 
each scholar to have a separate object. Before working the exercises here 
given it would be distinctly advisable to present to class a real sample of 
each object, and elicit from scholars the description of surface, whether 
round or fiat, smooth or rough. Draw scholars* attention to the different 
thicknesses of sectional drawing, this latter being the cofiz’cJUiotia/ giethod 
adopted for showing the amount of relief sufi'icient for the re^-resentat:on 
of each object. 

In order not to confuse the scholar it will be noticed that in all round 
objects St'cftona/ arai ///zs f/ic s/e/c' z'n’ 7 c.\ 7 s a/oJiC s^t 07 Vft. this 

bt'itig^ a/t that is xca/ty access j>y. 

Alany ol these objects ni,^iy be modelled in whole or free relief. 




--- 

29. Low Relief Examples continued. Enlarge two or more times. 



Corkscrew. 


Doortilate: 


Chatelaine Bag or Mosic Ca.se. 











30. Low Reficf Examples continued. Enlarge 


ELATE XII 


more times. 



Dumb-lx-'ll. 











PI,ATES XII AND XI 11 


-H.xcrriscs Mo?;t of the exercises pfiven in these and preceding^ 

plates may he treated in three difu rent wa^s, and vsould afford additicjnal 
practice if worked as suggestf d. 

1. 'The outline might be sh.i]ied on a thin lajer of clay and the sur¬ 

rounding portions cut away, showing a llat relief. 

2. Or. an outline mai,' be drawn upon a thick slab of clay, and 

another thickness superimposed, showing eithi-r a flat or low- 

rounded relief. 

3. Or. the object may- be modelled directly- on the millboard, the 

outline of the plan having been drawn on ground. 

JIxi’rcise ^o. Notice the raised section showing the superimposed sails 
of windmill. Outline on the underly-ing slab of clay- the contour of sails, 
and build up to height required. The door of windmill is shown by cutting 
clay right away-. 

Exercise Observ e the relief of the top crossbar of railing heads. 

Exercise These may- be modelled in a \-ariety of way-s as suggested 

abov-e. The second form of v ase, however, should be modelled in fairly llat 
relief only-. It is obvious that no ground plans are necessary for these 
round objects. 

Exercisz JJ. The front or side v-iew only of these dolls’ toy s will be 
rp-3delled; the relief is shown. If cardbo.ard "tops” to table, chair, sofa, 
and stool be employ-ed, the objects then might well be modelled in whole 
relief rather than pictorially-. 












34 -% Ntake Slabs—certain sizes, shapes, and 
thicknesses—and superimpose as shown. 

I 



Top view. 


Side view’. 



Pictorinl view. 










PLATE XIV 


Exercise This is a further example of slab treatment. 

Exercise An exercise in brick modelling and building. Pupils will 
observe that bricks are, after all, slabs of special dimensions. Bricks could 
also be tnottlcied by mechanical means. 

Exercise j6. These are simple renderings in block forms of toy objects. 
The shaded sectional drawings merely indicate thickness. These will be 
more clearly understood by the scholars if the teacher first models some 
larger-sized representation, so that pupils may clearly discern the front 
and side views. 













PLATE XV 


< 

Exercise jy. Other shaped slabs could follow this example. 

Exercise j8. Simple letters and numerals could be treated similarly, 
beingf careful to obtain an even thickness all through and a perfectly flat 
face. 

Exercise Circle and spokes drawn in chalk. Rim of^^^eel will be 
in somewhat higher relief than spokes; axle considerably higher. Hinder 
portion of axle is necessarily omitted in the modelling. 

Exercise 40. Preferably done on slab: outline incised; ground slightly 
cut away with tool, and spotted with the point. 














PLATE XVI 

Exercise 4T. Slabs are first carefully made as in note on Plate VIII. 
The figures are then drawn, and the shaded portions are cut either 
wholly or partially away. Three examples, where darkly shaded, hav’e 
holes pierced completely through. 

jBxercise ^2. Examples of applied slab, incised, and pierced wprlc. 
Exercise Alodelling in the round in full relief from an actual object. 


































INTERMEDIATE COURSE 



1 NTERMEOIA 7 E SECTION, Plates XVlf-XXVUI. 


PLATE XVil 







PLATE XVII 

These are examples of leaf forms treated conventionally and in the 
flat, from the decorative point of view. 

At this stage they may either be show'n as incisions on thin layers 
of clay, or by cutting away the surrounding clay may show very slight 
relief, or they may be built up in very low and flat relief upon an under- 
lying slab of clay. 

If used for decorative purposes as units in design they would be 
applied to borders, panels. &c.. as shown in Exercise 42. 






















PLATE XVni 


Exei'cise 44. Modelled in low relief in the round. As an additional 
exercise the fan could be incised on square slab. 

Exercise 4£, Note that one long strip or roll of clay is required for 
button hook. To obtain an even roll, it should be rolled on board. 

Exercise 46. The ball stands in the round, i.e. absolutely fre^. Mass 
of clay should be rolled in hand and incised. 

Exercise 4/. Racquet strings to be shown by incisions, or by actual 
string or cotton. 



FLATli XIX 











PLATE XIX 


Exercise ^8. Handle, splice, and seam of ball carefully incised. Note 
that bat is not standing on its end, but is supposed to be lyiiig on the 
board. This applies to all similar instances of common objects. 

Exercise The mallet should be completely modelled, and is shown in 
drawing perfectly horizontal, the handle resting on a small piece of clay. 

Exercise jro. Note the wedge-like sinking in top of brick scooped out 
by tool. The proportions of the three dimensions should be very carefully 
observed. 

Exercise This pier is not built up of separate bricks (though this 
might be done at a later stage), but is a simple rectangular prism 
crowned by a short pyramid. Brick joints incised with knife. 

Note in this, and all future round relief drawings, that the ITalf section 
(shaded in this case) corresponds to the half elevation (right or left of 
middle chain-dotted line), and that therefore if the object be required 
only in half relief, half of it need only be modelled away from the 
ground to the height of the half section. Hence projection amounts 
to distance right or left outwards from middle line. Wherever, then, a 
drawing shows a dotted chain line it means that the half, one way or the 
other, can be taken as the projection for a half relief. The relief will 
be .square except where shading occurs, which indicates (unless sufhciently 
self-evident) that the object is a round one. 

jy.E .—The amount of clay or plasticine given to each scholar wfll 
in all probability not permit of half relief always being shown. In this 
case the pupil will build up to quarter or lower relief as directed. 




Chimneypot. SiaaJing, 











PLATE XX 


Exercise §2. It is advised this simple object be modelled in the round, 
starting with round base. Care and patience will be wanted in building 
up sides of pot to obtain a true circle. Add rim last. 

Exercise S3- Chimney may be modelled solid, stack of bricks square. 

Exercise 34. Circular street refuge post, practically cannon with cannon¬ 
ball in mouth, and standing t>n square slab. 

Exercise 33. Top of banister post modelled in the round or half relief. 



Glass or China Match Holder. 


Standing. 


“ Round ” Relief. Rnlarge each twice. 


PLA I E XXI 
















PLATE XXI 

Exet-cise £6. Practically a flattened globe, centre scooped out, and lines, 
on outer surface incised. Matches could be modelled. 

Exercise 5’/. No necessity to show the hollow of basin. M<jdel cube 
lumps of sugar. Exercise to be done in the round. 

Exercise These weights to be made in the round. 

Exercise Note that serviette ring is thickness only and is not solid. 
The bands around biscuit bo.\ might be strips of clay, other lines-incised: 
biscuit bo-x is however solid. 



III:*:?! 


6 < 



Washing Tub. Standing, or in half 


PLATE XXII 













PLATE XXII 

Exercise 6o. Can be done in whole, half, or quarter relief. Sides of 
tub modelled rather thickly. Observe handle. 

Exercises 6l and 62. IVIodelled in round, half, or quarter relief. 

Exercise 6j. Note that the box is merely a thickened slabt-on which 
is built up a smaller one. Only slightly scoop out inside of box on which 
to lay matches, as much of them as is visible. 



PLATE XXIII 





















PLATE XXIII 


Erei'cise 64. Be careful to get handle vertical. 

Exercise 6j. Sufficiently obvious. » 

Exercise 66. Rectangular basket. Incise markings on sides ^cording 
to pattern. 

Exercise 6y. The square box is a solid cube. Vertical faces can be 
gauged by holding ruler in v^ertical position, or by any other mechanical 
means. 












PLATE XXIV 


Exercise 68. Hoop is merely a thin solid roll of clay resting flat on 
millboard. Handle modelled separately and attached. 

Exercise 6g. Thin circular roll of clay placed on flat disc. The hinge 
is a small cylinder. Slab to be ornamented by slight finger or tool de¬ 
pressions. Projecting screws at corners. m 

Exercise 70. First model disc very thinly. Then outline handle with 
point of tool, and build up as required. 

Exercise 71. Obtain a long roll gradually thickening the clay to one 
end Tv.ist it into required shape. Add rim and mouthpiece separately. 



• ^ 

• 

2 . “ Incised/’ 

Enlarge two or more times. 





74- “ Flat ” Relief. Enlarge two or more times. 



Plat Ornament and Incisions. 


PL.\TE XX\ 



Relief Omatn?iQts (applteil). 















PLATE XXV 

Exercises ya and These are merely incisions on slabs. They coulc 
be turned to form frames. 

In aU these and future omarnental diagrams it must be understood tkai 
the light is represented as coming prom the lept, -when it ■will be easily per¬ 
ceived which are hollows and which raised portions. Obviously •-.‘cmcavities 
will show shadows on the lept side, and convex sufpaces on the right. 

In these particular exercises some pellets and buttons are shown. 

Exercises yp and /y. In these borders each raised unit should be 
separately modelled and attached. 



“ Bead ” and ** Bead and Reel '* Mouldings. 



PLATE XXVI 


77- ** High Relief. Enlarge or more times. 





































PLATE XXVI 


Exe-rcises yd—yg. A series of common mouldings as named (see Glossary). 
In every case model first the moulding simply, and add modelled ornaments, 
or incise or cut away as case may be, for example 77A and 79c. 



8o. “ Roun<i” Relief. Enlarge two or more times. 


PLATE XXVII 



a. Iron Swing Board. Stone Panel. 



















PLATE XXVII 

Exercise 8o. This (8oa) will be more easily shown in side elevation 
half or quarter relief only. 

In 8oP the exercise would be more satisfactorily carried out if the 
shelf were made of cardboard or wood and thinly covered with clay. 

Exercise Si. Model slabs into shape of tiles, and repeat uid/ormly to 
make small garden border. 

Exercise 82. Note the scroll at top of 82B. Central surfaces of shields 
are rounded, edges slightly concave. 

Exercise Sj. These tablets are done in the flat. 



—Trident, Halberd, iVnnon. 


Relief. Enlarge slightly. 


PLATE XXVni 













PLATE XXVHI 

Exercise 84. These are worked in the flat. Thickness to vary from 
one-eighth to one-quarter of an inch. 

Exercise 8^. Note carefully the sections of these. If a piece of tin- 

foil be inserted where glass would come the effect will suggest a mirror. 

Exercise 86. IMiscellaneous articles in very simple free relief, lying flat. 

Exercise 8y. These common objects to be modelled separately and 
lying on ground. 





















































SENIOR COURSE 



SENIOR SECmON, Plates XXIX-XL. 


PLATE XXIX 














PLATE XXIX 


Exercises 88 and 8g. Some ornamental elements which can be used 
either individually or in clusters to form patterns. If used individually 
they should be many times enlarged. In the diagrams the light is. supposed 
to come from the left. 

Exercises go and gr. Borders and panels with siinple naturalistic ele¬ 
ments in slight relief. Enlarge several times. 




PLATE XXX 


























PLATE XXX 

Eixercises gs-gs. These will be modelled in slight relief, with strips 
of clay- of regTjlar size carefully cut out with penknife and ruler 

Note carefully that the back rails should be first placed in position. 












PJLAfE XXXI 

^ ^-TfacM common ol^octs awe aiqpfiiiaei:'- 
a^»clenti]y «»lsuqpedL aaad domi ekber ‘ “ ’ " " 

Eltfe devices csn )>e suggpested'b^ 

<&s«em cv grrMifMk 



PLATE XXXII 



Coffee Mill and Calendar. Standing. 


Padlock and Electric^bell Push. Full relief. 
























PLATE XXXII 

Exercises too -roj. All these objects might preferably be modelled 
in the round for the sake of more useful practice. 

The handle of coffee mill can be made with bent wire slightly covered 
with clay. 



Round Rc'hcf. E.nlarg*»» two or three times. 















PLATE XXXIII 


Exercises io.f and lo^. These objects slioulcl be modelled in the round. 
The hollow under part of helmet should be cut away afterwards. 

Exercises io6 and Toy. These numbers deal with vase and bottle forms, 
and if not modelled too i.ireje should be done in the round. Note the 
incised ornaments. They will in substance be solid. 

As an addition.al e.xercise they may' be modelled in low relief on slabs. 

It is sugcfested that the upper scholars of a school might co-operate 
in making a polter’s VL’keci for e.xperimenting in the actual production of 
vase forms rather than merely modelling them by hand. 



Round ” or “ Half'" Relief. Kniarge t\%jc 


PRATE XXX 






















PLATE XXXIV 


E-vc?'ciscs 108—111. This plate comprises architectural supports of well- 
known description. They may be modelled in whole, half, or quarter relief. 

Jixcrcise Tog. In logis note that the spirals come in the front plane and 
d (3 not recur at the sides. 

Iz.vci'cisc iio. In IIOA the abacus is cubical, with under sides rounded 
^>ff to semicircular flat face. 

/i.xcrcisc iiT. In i lou the holes between the leaves should be drilled 
with tool, and surface cleared away. 



PLATE XXXV 




















































































































































































PI.ATE XXXV 

Exercises ii3a and izsb. These templates, the use of which is of 
extreme practical value, should be cut in thin wood by each scholar in 
advance of the modelling lesson, either at home or in school, with pocket 
knife. Time would not be wasted if a special lesson were devoted 
to the cutting of templates. 

The templates should be strictly made to a give.n size. It will be 
noticed that these outlines coincide with the section of mouldings required 
—they are the negati\ es. 

An endless variety could be made by noticing the mouldings around 
picture frames, door panels, ceiling borders, Xc. 

The clay is roughly built up to the general for.m and projection of 
moulding. The template is then applied and firmly dragged backwards 
and forwards sev'eral times over the surface of clay until a smooth .and 
exact contour is obtained. If the template is inclined to stick, slightly 
moisten surface of clay. 



PLATE XXX 


































PLATE XXXVI 


Exercise ITJ. Panels should first be carefully drawn upon slabs, and 
borders can be made of strips of clay worked over with a tool or by 
small templates according to result desired. IVIuch Lincrusta work comes 
under this heading. 

Exercises atid fij. !Model these in the round, noting carefully the 
plans, leaving out support in the case of the dovecot. 




























In this and the following plate examples have been selected which, 
while of a simple description, are pleasing in design, and are types of the 
kinds of ornament which are best suited to the various materials worked, 
whether it be: iron, wood, stone, or plaster, &c. This class of examples, 
which could have been considerably extended in many other materitils, 
will give the scholar a most valuable insight into the technical possibilities 
of the materials in which he is designing. They should all be worked 
in low relief in the flat, as shown. 

Excj'ciscs 116 otid ITJ. Wrought iron represented by thin bars of clay 
should be placed over a careful drawing of tlie design, and the ties should 
be proj>erly placed. 

Exercise iiS. In i i S.A the cast-iron bars are considerably thicker than 
in wroug'ht-iron e.xamples, and the surface of the bars should be quite evenly 
flat. 

Only the leading can be shown in the stained-glass window (iiSb) indi¬ 
cated by the thick black lines in the design. The leading is very narrow, 
low in relief, and si ightly rounded in surface. 

Exercise iig. The design for wood panel should be first carefully drawn. 
The ^ground is scooped away to show relief. The finish of surface is 
obtained by careful attention to light and shade in drawings. 



PL.\TE XXXVIll 



Moorish “ Strapwork ’* Tiles. 


“Sgraffito" Work in stone, or plaster. 

I£lizaL>cthar> Strap. Ground cut away. 

























PLATE XXXVHI 

Exercise Z20. Flat ornament witli ground and holes scooped away. 

Exercise Z2l. Slab of clay showing depression in middle (see section). 
The ornament in panel is in very slight relief. 

Exercises 122 and 12^. These patterns require verj' careful setting out 
on slab. Make fine outline with incising tool, slightly scoop away back¬ 
ground, retaining an even surface as far as possible. In plaster this would 
be called sgraffito work. 



•t<x.>th ^foulding. 


ri.ATE XXXIX 


125. “Round*’ Relief or seniiH>jtached “High’* 
Relief. Enlarge twice. 



Enibaitleil PArapci of Castle. 


127. “Round" Relief. Enlarge as required. 
























PLATE XXXIX 

I£.xci'ci^cs r2^ -I2~ Thest^ must all be wcrked as suggested by the 
drawings. The Xorman arch could be modclie^l in relief against an uj^right 
surface. For var;et\ a piece of glass or tinfoil under the bridge would 
suggest water to giN'e reliectiotis. 

Note that the building in Ex. i;c is a quadrangle as shown in plan, 
with towers at front corners. Xo further elevation is necessary. 









PLATE XL 


In these instances we have the final application of round relief examples, 
and they could be multiplied to any extent. W'hen nicely done they form 
pleasing and interesting models, which can be afterwards sketched realisti¬ 
cally in perspective from several points of view. 
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BOOKBINDING 


Equipment.—The appliances recjuirecl are not many. 
The essentials are noted as follows, but as will be observed 
many of the details, such as j;lue, paste, and so on, are 
the common stock of every house and school. All details 


ani to be found in tlio Amateur Binder's Outfit of Messrs. 
Herry & Roberts, 21 St. Bride Street, hudj^'^ate Circus, 
London, H.C. Also any stationer or bookseller who docs 
some bindinj^ will be able to advise. 


Sewlnjj I’rc.ss, 20 inches between 
Screws. 

Brass Keys for Sewing’ Press. 
Cutting’ (Laying) Press, with Pin, 
Plough, and Knife complete, 
18 inches between ScrevNs. 
P;*ir Cutting Boai’ds. 

Pair Backing Boards. 

Pair Pressing Boards. 

Pair Hand Shears, 7>inch. 

Pair Compasses, 7>incli. 


Paste. 

Paste Brush. 

Clue. 

(ilue Pot. 

(iluo Bnisli. 
Backing Ilaminei. 
Square, iS-inch. 


Finishing Tools. 

Set ol Pallets. 

Fillet, No. 2. 

Small (las Stove. 

I set Brass Typt-, .\’o. j 62. 
T) pc Hohler. 

Cold Cushion. 

Gold Knife. 

Paling Knife. 

Cutting out Knife. 
Knockmg-down lion. 


Str.awboanls. 
Millboards. 
BimUr's Cloth. 
Leather. 

I'hrrad. 

Neinltes. 

ilcadbanil. 

Brown Paper. 

I book (lold Leaf 
Dry (jlair. 

Bottle of Varnish. 


Among mediaeval craftsmen the binding of a book was a high art, and the great masters 
of the craft are spoken of with reverence to this day. Examples of their work are eagerly 
sought for by art collectors, and many of these old bindings find an honoured place jn our 
art museums. In the case of bookliinding, modern requirements have not, as yet, eomplet(dy 
destroyed the art, as they have done in the case of many other artistic .crafts: thCie is still 
a demand for well-bound books. 

To apprehend the general principles of binding, a good plan is to take an old vohim<5 
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(om; of no more use) to pieces. It will be found to consist chiefly of three elements: (a) the 
cover, (i) the sheets folded, and (c) the tapes, sewed to the sheets that attach the sheets to 
the cover. 'I'he cover consists of two rectanjfular pieces of millboard ujjon which is glued a 
.piece of cloth with a space the breadth of the’back of the book lying between the pieces of 
millboard. 

This is what is found in an ordinary cloth-cased book, such as a school “Reader”. A 
volume hound in the older and narrower technical sense, the sense in which binding is used 
in this article, has the same three elements, namely: («) the cover, {b) the sheets, and (c) the 
cords attaching sheets to cover. But in detail the methods differ in some important respects. 
While in the “Reader” the cloth case is made up and completed se|)arately from the sheets, 
and glued on to the attaching tapes, in a bound volume the plain uncovered boards are laid 
on the sheets, and the attachments, generally of cord, are laced into the boards. Vhe leather 
or cloth which is to cover the boards is then stretched over the boards and neatly glued on 
with edges all nicely turned in. With this brief explanation it will now be possible to under¬ 
stand the several stages of the binding of a book. 

Sizes of Sheets.— The binder receives the printed matter for a book in a number of 

bundles of large sheets printed on both sides. (Fig. i shows one side of an octavo sheet 

on which are printed 8 leaves, equal to 16 pages.) 

The different sizes of the sheets are known by trade terms, such as foolscap, crown, post, 

demy, royal, imperial, &c. Names are given to books of different sizes, and these names 

are founded partly on the sizes of the sheets used and partly on the folding, i.e. whether 8vo, 
4tQ, folio, i6mo, &c. Thus we have foolscap 8vo, foolscap 4to; crown 8vo, crown 4to, &c. 

Folding the Sheets. —Folding the sheets is the first operation in the binding of a book. 
The printer has so arranged the pages on a sheet that when they are folded, as described 
beloYT, the pages* will follow one another in their proper order. 
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Fig. I shows the pages that fall on one side of the sheet. On the hark of these are 
the other eight pages of the sheet. A bone folder (a sort of r<jiigh paper-knife of bone) is 
taken in the right hand, and held at about the centre of the sheet; the sheet is then tal..-n 
up by the left hand at the top right-hand corner and bent over until pages 3 and 6 come 
as nearly as possible over pages 2 and 7. Care should be taken to sec that the hearlbnes 
aiuF numbers at top of each [)age coincide. 'I'lie 
paper, while being held in that position, is pressed 
down the centre with the folder. Pages 4, 13, 5, 
and 12 will now be uppermost. Pages 12 and 5 
art now folded over so that they exactly cover or 
correspond with pages 13 and 4, and the fold formed 
as before. • Pages 8 and 9 will now be up]jermost, 
aiul will only require to be folded on each other as 
before to make the ])ages of the section follow in 
their correct order. If this operation has been done 
neatly the headlines should run evenly throughout, 
or, in other words, should exactly correspond with 
each other. 

Plating. —If there are illustrations printed on singk; leaves a[)art from the text (called 
p/atcs), these are inserted in their pro])er places by running a narrow strip of paste along 
the edge of the plate and fastening it separately to a leaf of the book. 

Gathering. —When the sheets are folded, a printial number or letter will be foand at 
the bottom of the first page of each section. 'I’his indicates the order in which the sections 
of the book are to be bound. This number or letter is called a signaltiW-. 

If several copies of the same book were being bound simultaneously, the folded sheetsj 
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or signatures should be laid out on a table in piles, each pile consisting of sheets of the same 
kind, and the several piles following each other in the order of the signatures. One sheet 
should then be taken from each pile, beginning with the last signature. I hese sheets when 
gathered will form the complete book. 

, Collating. —This process is simply one of checking after g.athering. The book is held 
firmly, at the toj) of the fore edge, by the right hand; and all the sections are fanned ouv at 
the back, until each shows the signature or number. The operator can thus .see at a glance if 
the sections are following each other in proper order. 

Pressing. —At this stage the book should be put between boards and put under a heavy 
weight, or, better still, into a copying press or screw press. This pre.ssure is ajiplied ,to 
give a firm feeling to the book. 

The sheets h.ivc now to have cords (sec siifini, p. allixcd, and the inunber of cords has to he dec ided on. 

T/inr is the least iniinber possible: one in the middle and one ;it each end; /our is belter, even for a small 
volume (say the si/e of a “Reader”); for a considtnable volume //t'e is desirable. Decade c^n the number of cords, 
say four. rhen proceed to knock the book up scpuire at the hcsid and back - that is, the sections, held betwecni 
the hands, are allowed to drop alternately on the he.id and on the back until these edges are quite level. , 'the 
book is then put in the luyiuf^ press (see fig. 2) between boards. I hese boards should be kept half an inch from the 
back edge of book. The position of the cords is then marked otf in pencil on the back of the book. Hy reference 
to fig. 3 it will be seen that in addition to the four cords there is a mark at each end, that is, six marks for four 
cords; if there- were five cords, there would he seven marks. All the marks have, presently, to be actually cut 
with a saw, as shown in fig. 2. The four central cuts or slits are for the cords, the other two (one at each end) 
are called “kettle-stitch marks", and arc to enable the thread to be introduced as explained below. After this 
general exposition we can now resume going through the processes in detail. 

% ♦ 

Sawing. The book being screwed up between bo.qrds in the kpytng press, as explained, 
and the position of, cords and “ kettle-stitch ’’ marks duly ruled in pencil, a slit has now to 
Jpe made yvith a saiv, across the back at the places indicated by the pencil /tilings. A small 
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tenon saw is used for the purpose. The slits should be about inch de»,'p. I hese are to 


receive the cords, and around these the thread is 
string will serve. “Soft cord” is what the specia! 
and at the same time soft. 

Sewing. —Sewing is the next stage. It is 
doTie on a sewing bench (fig. 3). b, b, b, b, are 
the cords tied to a loop on a cross bar a, and 
carried in the saw cuts in the secli(jns and 
through slits in the board b, b. The ends of 
the cord are tied to metal pins underneath the 
board u, b. Proceed as follows; The first section 
of the boolt is opened and the left hand inserted. 



wound in the process of sewing. Ordinary 
kind of string is called. It must l)e strong 



The thread is introduced by the needle into the kettle-stitch mark on the right, and is |)assed 
along to the first cord; the needle is drawn out at tin; first opening at the side of the cord 
nearest the kettle-stitch mark, and passed over the cord ;ind along the inside of the section 
to the next cord, and so on until the end of the section has been yeached. It is then 
])asscd back, catching up the cords in the next s(;ction in the reverse order, and when the 
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end of the second section is readied the loose end of thread is taken up and tied, forming 
the “kettle stitch”. Care should be takini with the kettle stitch, as a great amount of the; 
strength and flexibility of a book depends upon it. It is formed by leaving about 4 inches 
of thn!ad hanging from the first sheet, and then, when the thread is taken out at the end 
or top of the second sheet, fastening it by a knot to the end which has, been 
left hanging from the first. The kettle stitch in all the sections after ‘die 
first two, is formed by making a chain stitch. 

Wh(,‘n the first section is sewn, the second section is placed on the top 
of it, and each of the other sections is added after the precluding one has 
been sewn. When all the sections arc sewn the cords are cut, leaving lengths 
of cord an inch and a half long to fasten to the boards. These cords thus 
sewed into the book are laced into the boarrls as explained hereafter. 

End-papering. —The book is now ready for end-papering. The end 
papers consist of two pieces of four jiages, which may either be plain or 
coloured. Those are attached by paste at the beginning and the end of the 
book. The end papers serve a double purpose: first, to protect tile book, 
and, secondly, they aid in holding the book and its case together. 

Rounding the Back. —The edges of the back are now hammered over 
with an ordinary hammer. This is done in order to reduce the swell .of the 
sewing. This done, thin glue is spread evenly over the back; when nearly dry, the back is 
rounded by hand. 

Jointing. —The volume is placed once more in the laying press between boards' whose 
edges are kept to within inch of the top of the back on each side (fig. 2). The rounded back 
is now hammered f)!nily till the edges of the back protrude over the edges of the retaining 

* Note lliat these boarils .trc not the boaids of tlie volume to be presently dist ussed. 




BOOKBINDING 


boards and thus form the “joints”, as these protruding- edges are called (see fig. 4). The 
Joints are for the boards to fit into. They form a hinge. See the ^ 

present volume. 

The Boards. —These have now to bi- prepared from millboard, 

which can be procured in large sheets, and can be roughi}- cut up with v_ 

;i ^air of strong scissors. The boards must be cut to the same size as 
the uncut sheets. The space occupied by the joint, ;ind thi^ ultimate ^ 

cutting of the edges of the book, cause them in the finished book to ^ 

project .'It top, tail, and fore edge beyoml the sheets, as seen in any ^ ^ 

o."dinary volume, e.g. the present work. '*‘1 

When the size of boar<l recpiired has been decided upon, mark off 

in outline»with pencil and T square, then cut with a sh.'irp knife and —- 

steel straightedge; this ensures a clean-cut edge. The plough can 's 

also be used successfully for this part of the work (se<; sketch, fig. 6). t./boai'i!"' ' 

l.ace-holes must now be bored in th<' boards with a brad-awl (see 
f'K’'- 5)- * 1 he position of these holes is adjusted to suit the position of the cords (fig. 5). 

Lacing in the Boards. —The volume is now removed from the l.iying press. The ends 
of the cords are moistened with paste and are then 
inserted at a and drawn out at b (fig. 5). The cord 

is then unravelled slightly and cut level with board, (C^ > 

and the holes throug-h which it has Ix^en drawn closed 

by laying the board on a piece of iron, <jr other hard, Ui-"" '' 

smooth surface, and hammering it smooth. The p., “ 

remaining cords arc treated in the .same manner. Si 

Cutting the Edges.- The edges are cut as follows: Sharpen the knife V)f the “ plouglG 
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(fijf. 6) on a sandstone, finishing off with an oilstone. Next fit the knife into the plough. 
The head of the book is to be cut first; push the front board of the book down, thus leaving 
a small “cut-off” at head. Another thin piece of board is put in between the book and the 
J)ack board: this is called the “cut against”. Put the cutting boards (oblong boards having 
the •front thicker than the back) on each side of the head of the book, and see that the 
front cutting board lies along the edge of the drawn down book-board. f*ut 
the book in the laying press, the front board level with the cheek of the 
press, and screw up. Work the plough gently at first, and keep working the 
screw slowly in the process of cutting. Take out book and set it square for 
tail cut by pushing down the board, repeating the other arrangements as for 
head cut, and cutting as formerly. To cut the fore edge, draw pencil lines 
on book along the edges of the front and back book-boards. 'Ihrow back 
book-boartls, tie the book with a tape about inches from the back, and 
knock up square. Take a pair of cutting boards and place one on each side 
on the pencil lines, leaving the front board down a little. Then cut with 
plough. When this is finished take out and loosen tape. The book will now 
resume its original shape with rounded back. 

Headbands.—It is usual to put on headbands (fig. 7). These are made 
of silk thread wound round pieces of vellum or thin board. Machine-made headbands are 
also u.sed. The headbands go at the head and tail of the book. 

Lining.—As the cords arc embedded in the sawslits on the back of the sections, the 
back, when covered, will be a smooth surface; but, before covering, a necessary operation 
termed lining takes place, which is done as follows: Put the book, with fore edge down¬ 
wards, in laying pj^ss; cut a piece of brown paper the exact length of back and about 
three, times the width; glue the back, lay on the paper, leaving about J; inch of fl’e glued 
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bark exposed on the right-hand side of the book. Rub down the |)apcr. Now turn or fold 
over the paj)er from the left-hand side of book, and rulj down on the right side on to the 
glued eighth inch lift exposed on right, as above. I'old back the surplus paper and cut off 
the piece that is over with a .sharp knife. This gives what is called an “open back”. If,, 
instead of a plain back, it is desired to have one showing bands, it will be necessaiy to. put 
on strips of leather or string before the 
book is covercfl (see fig. 8). 

Covering. —The leathers for the back 
ainl corners are cut to size .and shape, and 
the flesh or reverse side of the leather is 
])ared at the edge with a shar|) knife. I he 
cut-out leather should be ;m inch longer 
than the book, leaving half an inch to pro¬ 
ject over the top and over the bottom. 

The corner leathers should have a similar 
margin allowed for foltling in, and ;i small H'k. a 

piece should be cut off the corner of the 

leather which comes to the corner of the board. The leather is then pasted and put on to 
the corners of the board and to the back of book. The back leather is turned in on the 
open back at the top and bottom (see fig. 9). If the cutting and paring has been properly 
done the edges will double under <|uite smoothly. 

Putting on Cloth or Paper Sides on the Books and Pasting Up. —For hatlf-bcumd 
books the leather on the sides and corners of the board is pared down and cloth or paper 
sides put on with paste or glue. Before |)asting up end pajiers cut oul^two pieces of blank 
I)aper ^neh less than length of board and a inch less than the brc.adth! Paste these on 
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to the inside of the boards as lininps, then paste down the end papers of book. Rub down, 
fold l)ack the boards, and lay aside to dry. When dry, press for a few hours to make the 
book firm. ^ 

Lettering. —In a hand-bound book the lettering and ornamentation of the eovers and 
baek. are executed by separate tools. Each letter, for instance, is in the form of a mi:tal die 
fixed into a handle. The impre.ssion of the letter is made by pre.ssing the die, when slighlly 
heated, into the leather; that of the ornamentation on the leather is made in the same manner. 

Ornamentation. The leather is washed with paste water and pencilled in with glair. 
One or two coats of glair are given, according to the tools to be used. When the glair 
is dry, rub the impression with vaseline and lay on the gold with a piece of cotton wo(d. 
Take the tool at medium heat and im[)ress in the design made. When finished, rub off 
superfluous gold with para rubber. *' 

Pressing the Finished Book. After all the operations have been completed the book 
should again be put into a press or under a heavy weight for at least overnight. 

Note. —The gold to be laid on is usually lifted with a piece of cotton wool, which the 
operator first passes over his hair or over his cheek to make it slightly sticky. '1 he cotton 
wool with the adhering gold is then pressed down on the ornament or letter to be gilt. 

Leather Binding.— Teachers will be interested in the illustrations of bookbinding shown 
in the accompanying plate. 

1. Coloured binding with strap-work pattern: brown morocco (book dated 154S). 

2. Brown calf binding with English royal arms in centre and crowned Tudor roses in 
corners‘'(book dated 1540). 

3. Black morocco binding inlaid with crim.son and yellow—“cottage design” (Bible, 1658). 

4. Pale-brown c^lf binding, “ blind-starnped ”, with small gilt roundels, metal bosses, and 
c)asp (book, Venice, 1474). 






ifmMxm 











mmm. 




mp:^ - 

i , jsH' 

:_ JP^ ^ » * 1 




r^x ^1 





























BOOKBINDING 


•45 


5. iBoolc bound for Quoon Elizabeth (Venire, 1560), with arms in centre and name 
Elisabetta\ red morocco inlaid with red and pale-brown morocco, corner designs black-on 
gold. 

6. Brown calf binding with William and Myldred Cicyll (Lord ami Lady Burghley) ^ 
stamped on covers (book dated 1528). 

*7. Venetian binding (book dated 1523), citron morocco with geometrical interlacing design 
enclosing scroll-work and Arabic knots. 

8. Binding for German MS. of prayers (date, 1485), brown leather, brass corners, boss 
in centre, &c.; leather continued at the bottom in a long hanging strip tapering to a point, 
an«J finishing with a plaited button for attachim.-nt to the girdle or dress. 

9. Binding done for James I (book dated 1616), olive morocco, corners and thistles in 
yellow (th» royal arms in the centre—not shown). 
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SIMPLE LEADED GLASS WORK 


INTRODUCTORY 

. , The use of leaded glaziiij^ in small sijuares is due the fact that in early times jrla.ss 

was very expensive. 'I'o break a larjje window pane in those dajs would have been a 
calamity \j(hich could only lx; put to riyhls at a jrreat cost, whilst a small leaded |)ane was 
much more easily renewed. 

In recent years there has been a notable revival of this form of tj^lazinjr jn connection 
with the vojrue for “antique” furtiishinqs of .ill kinds. Leaded jjlass is extensively used not 
only for* windows, but for panels for doors and screens, in desij^^ns which harmonize with 
modern decorative notions. Even where a window is not completely tre.ited in this way, 
framed panels of leaded glass work placi;d inside, at the bottom of the window, are useful 
both fpr the pleasing effect they produce, and for giving privacy to the room. 

For ordinary transparent “leaded lights” sheet glass is usually selected, but for better 
work patent plate (that is, sheet glass polished on both sides) is preferred, as it is entirely 
free from distorting waves or inequalities of thit:kness. Where obscured windows are n#quired, 
cathedral gla.ss and muflled glass are often used. , 

The execution of simple designs, either in plain or tinted glass, u'ith rectangular or 

diamond-shaped panels, is quite within the scope of school manual work .and many, beautiful, 
* nil • nr 
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shades of coloured glass can be got, which lend themselves admirably to the production of 
artistic results. i 


DESIGNS SUITABLE FOR SCHOOL WORKSHOP 

The beginner should confine his operations to geometric designs formed by straight lines; 
if curves are attempted, the nearer they are to straight lines the easier they are to work. 
Fig. I shows a panel design such as a beginner should attempt. The reproduction given 
here is reduced to half-scale, but the coloured working drawing should be made the same 
size as the object to be produced. 

A full-size drawing is also required showing the “cut line”; i.c. the centre lines of *he 
lead strips which hold the little panes of glass (fig. 2). 

List of Tools and Materials Needed 

The tools and materials necessary, which can eisily be obtained at small cost at any 
glass Stainers, are as follows:— 

1. Strips of lead. 

2. Pieces of glass of suitable colours. 

3. An implement to open out the lead strips. 

4. Stopping knife. 

5. Cutting knife, for cutting the leads. 

6. Roller cutter, for cutting the glass. 

7. Some nails. 

8. Soldering iron or copper bit. 

o. Cementing material. 



DESIGNS SUITABLE FOR SCHOOL WORKSHOP 





I 

Fig-. I. —Simple Design for Leaded Glass Panel (half-scale) , Fig. 2 .—“Cut Line” prepared from Fig. 1 (half-scale) 

The right-band half of the design is given in outline in order to show The dotted lines within ihe central diamond-shaped piece show the 

bew the leads are cut to fit into one another. size of the glass for that particular opening. 
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THE LEAD 


The strips of h'ad arc pliable and are made in various sections (fig. 3). The upright 
•jjortion (a) is called the core. The leads can be obtained in lengths of from 3 to 4 feet, and 

in sizes which range in width (i.e. across the fape) 



Kijf. 3.—Various Scclious ol Leads 
-7, Core. 


from ;}, inch to inch; and they are sold by weight. 
Before the leads are brought into use they need to 
be stretched. This stretching is accomplished by 
placing one end under the foot and drawing the strip 
upwards with a pair of pliers, twisting it round in 


the process, so that at the last stretch it is perfectly 
straight. When this has once been done the lead will, if left alone, remain straight. When 


it has been straightened it has to be trimmed off at the ends, and then it is quite ready for use. 


THE GLASS 

Both cathetlral glass and muflled glass are inexpensive, and are obtainable in a wide 
range of colours. Other kinds of decorative glass which may be mentioned are: Antique, 
Ambetti, Venetian, Flemish, and Opalescent. “Antiques” are particularly fine, both as 
regards texture and colouring, but are somewhat costly. In small pieces, however, their 
price will not be found prohibitive, and judicious use of these rich mellow hues will be found 
to lend ."haracter and distinction to designs which might otherwise be lacking in interest. 
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THE TOOLS AND HOW TO USE THEM 

Craftsmen use the quaintly-named “ lathakin ” (fig-. 4) for opening out the lead strips 
so that the glass can be inserted, hut a short slick of hard wood (fig. 5) answers the purpose 

satisfactorily. 

The stopping knife (fig. 6) 
is used for sha|)ing the ends of 
the leads, for turning back the 
leaves of the outside leads, cStc. 

The cutting knife (fig. 7) 
is a thin, sharp, chisel-bladed 
tool for cutting tint ends of th(’ 


Kip. 6.-Slop|)inK Kii.li' Kinv. s I'lK- <) 

lead. ^ As a rule the two last-named tools are weighted in the handle, so that they can be 
used for tapping in the nails which hold the glass and lead temporarily in their place. An 
old table knife, with the blade broken off and sharpened as at a, fig. 8, makes a suitable 
cutting knife when the “tang” is fixed in a round handle. The knife is used vertic.Aklly, and 
care must be taken that the lead is cut squarely, a.5 shown at a, fig. 9, not as at b. 

In the case of the softer kinds of glass, such as are used for leaded lights, a wheel 
cutter will be found very satisfactory, and is in common use in Icaded-glr.zing workshops.. 
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It consists of a small steel wheel with a sharp edge fixed to a handle {a, fig. 10). The handle 
is held by the thumb and finger, and it passes between the first and second fingers (fig. ii). 
When cutting, the cutter is drawn towards the operator. Too much pressure must not be 
used; the wheel should only just bite the glass. A little practice will 

give the necessary experience. 

When breaking off the gluss 
it is held by the finger and thumb 
of each hand, and the break is 


10. -Wheel C.utlff, 

lor Cuttiiijf Kiif. 11. —How to uhc Ihc W’hocl Cutler Fig’. 12 

made by pressing downwards. If the shape to be cut is not formed by straight Jincs (fig. 12) 
the glass will not break off so easily. It has to be held by one hand while the under side 
is tappod by the top of the wheel cutter below the cutter mark. The tapping must be very 
gentle, and as it proceeds a silver lin/; w.ill appear along the line of the cut. When the line 
stretches from end to end of the cutting the piece is easily broken off. 

. Any .kind of naijs can be used for the purpose of fixing the glass and lead temporarily 
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in position, but perhaps the most convenient will be found to be i,\-inch or 2-inch last nails 
(nails used by shoemakers to fix the leather to the last). 

The soldering iron (fig. 13) consists of a short 
thick rod of copper mounted on an iron stem, with 
a wooden handle. The copper portion has a pointed 
eitd. The tool is used for soldering the leads together 
at their intersections. In workshop practice the con¬ 
venient copper bit illustrated in fig. 14 is frequently 
employed for the purpose. Gas is supplied through 


Fig’. —Sttlileiing Tuol or Copper Uil 

aiul the supply can be regulated by the taj) to suit any requirement. With this instrument 
soldering can be effected with great rapiility. 

OPERATIONS 

Cutting the Glass. —The shape of each pieije of glass used in the di-sign has to bo 
traced from the “cut line”, and cut out of cardboard. These shapes are called gauges. A 
gauge must be cut inch less than the size shown on the cut line, to allow for the thickness 





Fig. 13.—Soltlcring Iron 


(lexible tube attached to one end, 
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of the core (fig. 3). The dotted lines within the central diamond-shaped piece, fig. 2, represent 
the size of the gauge for that particular opening. When a shape is to be cut, the required 
gauge is placed on the glass, and one side cut at a time by running the cutter along the 



Building up the Design. —The cut line is pinned down on a table or bench, with the 
longer edge of the design nearest to the operator. Two laths of wood, each about f inch by 
2 inches, are placed on the drawing at right angles to one another, one being parallel to the 
near edge, and the other to the left-hand side of the drawing (fig. 16, a, b). The laths are 
kept in position by nails lightly driven into the bench (fig. 16, x). Next take two leads 
^ inch or. inch widy, cut to the lengths required, pu»h the one into the leaf of the other, 
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lav them apainst th(; laths, and secure temporarily with nails (fig’. i6, v, v, Sir.). These outsich; 
leads are always deeper and heavier than those used for the rest of the work. The lirst piece 



I'Ik. 17 

of glass is then inserted so that two of its edges hajr against the cores of the outside leads. 
The stopping knife (fig. 6) is used to push the glass pieces and loads into their right places, 
and its loaded handle is used for tapping in the nails to hold them the.v\ Ir is essential thafc 
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the order in which the jj^lass pieces are placed in position should be such that the thrust is 
always on the fixed straig'ht edges. 

Now cut the lead for the cross strip A b, fig. i6. This is one of tho vertical lines of the 
. design, and the fact of it being all in one length will give strength to the work. Lay the 
strip in its place on the cut line, thrusting one end into the outside strip (fig. 17, a), and fix 
its position with nails. Next cover the remaining side of glass No. i with a strip which 
butts closely against the cross lead at C, and is thrust into the outside lead at d (fig. 17). 

In a similar way proceed to place glass No. 2 in position, and so on until the cut line 
is covered. Finally, put round the two remaining outsides lead strips similar to those used 
first, then tack on two additional laths to complete the rectangle, truing the whole'up' 
carefidly and correctly with the square. The leads should be closed down on the glass 
pieces with the stopping knife. 

Soldering.- The joints must first be greased in order to make the solder adhere. 
Rubbing with a tallow candle is quite effective, but it makes the joints too conspicuous 
when the work is polished. A better plan is to dissolve the tallow in linseed oil and let 
the mixture cool. When cold, it can be applied with a paste brush. While the joints arc 
being greased, the copper bit of the soldering iron should be heated in a fire or Bunsen 
flame. Only a moderate heat is necessary, just sufficient to melt the solder; if the copper 
is made red-hot, the solder is at once burned off. The exact heat required can oYily be 
found out by observant practice. After heating, the working face of the tool* must be well 
and smoothly tinned with solder. To do this the point is carefully filed and then dipped in 
powdered resin, and the solder at once rubbed and melted on the filed surface. 

Next hold the stick of .solder Close* to a joint, and touch it with the heated tool, so 
that a drop of solder falls on the place where it is needed. Spread the solder with the iron 
’ until /.t Ts smocK'h, '•'fid the operation is complete. 
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When all the joints on one side have been treated, the laths may be taken up, and the 
leads on the reverse side trued up where necessary, and soldered. 

Cementing. —Cementing is an important process, and must be carefully carried out, 

otherwise the work will not be air- and water-tight. The cement is made with finely- 

powdered whitening, saturated with pure linseed oil. A little terebine is added to make the 

mixture set quickly, and lampblack to make the colour the same as the lead. 

The cementing must be done immediately the work leaves the bench, so that it may 
have as long as possible to stand and set. The cement, mixed to a thick paste, is applied 
with a short stubbing brush, which is worked backwards and forwards and roiiml and round 
until the cement has penetrated right into the heart of the leads. This must be <lonc on 
both sides, and then rubbed over with whitening and the palm of the hand. 'I'lnr work 

should bc» allowed to dry for four or five hours, and then a pick, a kind of sharp-pointed 

spike, must be run round the edges of each pane, the work brushed with a handbrnsh, and 
left to set. Finally the windows should be ])olished with black lead. The principal secret 
of rendering leaded work air-tight and water-tight is to allow the cement to stand at least 
a week, 'longer if possible, to harden properly. Great care must be taken in handling the 
completed work, as it is not rigid until supported by a frame. 

EXAMPLES OF DESIGNS 

In figs. 18, 19, 20, 21, examples are given of elementary designs for panels for wind<nvs, 
doors, and screens. There is practically no end to the possibilities of beautiful treJiicneiU in 
this kind of work, but it is essential that the lines, should be kept simple and dignified in 
character. 

No rules can be laid down as to the best combinations of colours /or the purj)(.vse. The. 
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Fig. 18 


Design^ for Leaded Gla^s Panels 


Fig. 19 






EXAMPLES 



Kilf. 20 


Designs lor ] c-a 
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craftsman must exercise his own taste in arranging suitable colour schemes. There are 
many fine examples of leaded glass work in our cathedrals and churches, which may 
appropriately be studied in this connection. The difference, however, should be noted 
between glasses which are coloured in the process of manufacture, such as those referred 
to in the present article, and glass which is stained or painted with transparent pigments. 
The latter is a difficult art, and quite outside the range of amateur work. 
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CHAPTER I 

Chain Work and Mapping 

The Chain. The bought chain is of sled, or sometimes of galvanized inin, 22 yards 
long, and is divided into 100 links, each tenth link being marked by a certain shaped brass 
tab as seen in fig. i. The handles arc included in the total length. bailing a chain a 
very good substitute can be made from string knotted to re])resent links, and with a small 
brass tab of special shape made for every tenth link, as in the bought article. 

Accompanying the chain are ten arrows, :is shown. If the steel or other chain be; stretched 
to its full length and examined carefully, then the length of each link in inches and decimal 
of a foot can be calculated. 

The Tape.—This is easily obtained, and is usually marked in feet and inches; hence, 
when it is used in conjunction with the chain, thir chain rcatiings must be reduced to feet 
and inches, or vice versa. 

The Cross-staff. —This is shown in fig. 2 and is made of wood. It is attached to 
a long pole supported on a wooden base. It can be made very easily in the woodwork 
shop or at home. Care must, however, be taken that the holes marked A and B are exactly 
opposite one another, and likewise that the holes C and D are opposit<' each other. Not only 
must it be so, but the cross wires in these holes must also be exactly o|>posite. The, head , 

(OMO) ■' 
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must be perfectly rectarg-ular and of a 
good finish, otherwise errors will rapidly 
enter into the observations when in use. 
The tup of the cross-staff measures about 
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15 inches by 6 inches, which is sufticienlly large to combine accuracy with portability. Other 
forms can, of course, be designed, which will be quite as effective and suit the ])urpose. Try 
to design your own cross-staff. 

Ranging Poles.— These are long round poles about 6 feet by inches or i.j, inches 
diameter, painted black and white alternately^for every foot of length. It is also better for 
them to be shod with iron for entering the ground. It is usual to have about six or eight 
of these poles. 

METHOD 

(n) Chaining a Line. —Suppose we wish to find the length of a long field, two ranging 
poles must be fixed, one at the beginning and tin; other at the end of tin' line to be measured. 
There sli*uld be two boys, a leader and a follow'd'. The former hokls the chain in his hand 
by one of the handles and draws it r)ut, being' careful to keep in ;i straight line with the 
pole at the extreme end of the field. This is usually managed by the follower giving hand- 
signs to his leader w'hich way to go, sighting him with the extreme pole. To do this, of 
course, the leader must face the follower for his instructions. 

When the chain is fully extended the leader fixes in the ground his first arrow, and then 
advances pulling his chain with him (clear of the arrow). He is followed, of course, by the 
follower. When the latter comes to the arrow he appropriates it, and takes every care that 
he does not drop or lose it. This routine is followed throughout until the whole distance is 
stepped. ,Now the question is: “What is this distance?” Well, the answer to it is contained 
in the follower’s hand, for he counts his arrows, and the overlap (if any) of the clviin at the 
last ranging pole. « 

(^) Taking Offsets. —Suppose, now, the area of a field is to be found. First the main 
chain line nftst be decided upon. This should run as nearly as possible down the .middle of 
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the area to be measured. A pole must be placed at the start, and called X s(s in fig. 3, then 
Y must be fixed at the other end of the field. This line XY is now the Main Chain Line. 

The distance from X, as above, must be measured to the point opposite to Z approxi¬ 
mately, where a ranging pole has previously been placed; and the cro.s.s-staff must be fixed 
so that A and B on the cross-staff are in a line with X and Y. If this is done correctly by 
the boys sighting through, then C and D on the cross-staff are sure to be at right angfes 
to the main chain line. The cross-staff is next moved so that Z can be sighted through C 
and D. Then, if O is the point on main chain line where the base of the cross-staff is 
resting, O Z is said to be an offset. This is measured with the tape, and the distance 

on the chain for X O is found and recorded in the Field Book. This stepping-out process ' 
is continued along X Y till approximately opposite some other point, when the cross-staff is 
again used as before. This is continued till Y is reached, and the results are entered up. 
The field book should then show some sort of entry akin to the following;— 



20' to Q 
40' to Z' 
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This field should be plotted to scale on drawing’ paper and its area calculated by the 
following methods:— 

(i) Triangle — base x [rerpcndicular height. 

(ii) Trapezium = ^ sum of parallel sides x i>erpendieular height. 


, On the finished copy the points of the compass as found during the survey of the field 
should also be shown. Next, as an exercise to test the correctness or otherwise of the 
work, the drawing from R to Z should be measured to scale, and calculated what it should 
be. Then it should be stepped out with the chain to get the actual distance, and the 
error in the observations should be found. Other cross points or diagonals 
should be tested in a similar way. 

(c) Another Method for 
taking “Offsets”.— Suppose you 
are on the main chain line as 
above, near to the first position 
of the cross-staff at O. Take 
your ta[)e and arrange it in the 
form of a triangle with sides 12 
feet, 16 feet, and 20 feet, and 
you will see that if a boy is jjlaced 
It each corner, the tape can be pulled into a right-angled triangle. If so arranged, that 
the right angle lies on the main chain line, then one side will be perpendicul.ir^to it, and 
in this way the point Z can be located as in fig. 4^. 

Notice here that any triangle with its sides in the ratio 3:4:5 lies a right angle in it. 
(d) Chaining across a River, b'ix upon a tree or some ol>stacle, Q,, at the ty^posite. 




fiK- 4 


F'B- 5 
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side of the river, and place ranging' poles at P and S in a line with it. Then with cross-staff 
or tape get M and N at right angles to QS, and at the same time by sighting get them 
in a line with (J (fig. 5). You can work it out mathematically as follows, or take the 
result for granted:—• 

X : 0 :: {a + x) : 6 


i.e. dx 

i.c. x{d — 0) 

i.e. X 


z{a + x) 
as 
as 


b — s' 


Another Method also suggests itself. — Repeat as above to get Q, P, and S itx a 
straight line (fig. 6). Sight P M and S N at right angles to Q S, and make PM = S N. Bisect 



Fig. 6 


insurmountable objects occurring in a survey. 

(r) Triangulation. —Another useful chain 
series lOf .triangles forUhe purpose of getting 


P M at L, and if a pole is placed Jicre, and 
another at R, so that Q, L, and R are all in 
one straight line, and also M, N, and R are 
in one straight line, then MR = Q F- 

Now, by arranging P near to P' wc 
can approximate to the width. This method 
may also be used for finding the sloping 
distance across the river where QS .is an 
oblique line and not pcrpendi.cular to the 
river’s course. Many other graphic methods 
suggest themselves for gaps, buildings, and 

exercise is to split your area or field into a 
long distances chained and the application of 
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another formula. Area of a triangle = y/s{s ~ a) (s — (s — c). Suppose ABDPFC to be 
the area (fig. 7). Fix ranging poles at these points and 
chain out A B, B G, and C A. Then s - ^ the sum of the 
sides, and a, b, c the lengths taken separately. After the 
operation, survey the same field by means of the main chain 
lim method, and find if any error exist between the two 
results. 

CHAPTER II 

Plane-tabling and Map-making 

The Plane-table consists simply of a drawing board with a screw attachment underneath 
for fitting the table to the top of a tripod. The tripod mentioned in Chapter III for the 
theodolite will do for the plane-table. 

An ordinary small blackboard becomes a plane-table if propped on four stools so that, 
after testing with spirit levels, it is horizontal. To buy a plane-table costs a few shillings; 
but oot more than three or four can profital)ly work at it, as if they do they trip about over 
the legs and.spoil the work. A device to keep all the boys occupied is to have drawing boards 
drilled with two holes near the edge, and after passing string through them to let the boys 
sling them round their necks and by the use of levels to get them horizontal. They then 
become very good substitutes for those sold by firms. The sighter can consist o^a piece of 
gas-pipe tubing with cross wires mounted on two V-shaped blocks. 

Method of Using. Suppose A BCD is the school hall (fig. 8),^ choose some^ line. 
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XY say, 30 feet long'. Mark X and Y in chalk. Set up the plane-table as at fghi. Place 

a sheet of dra'wing paper on it and rule a line x!y' in the 
middle, and arrange that the line drawn is to scale. Sight 
along the base, so that x'y' lies along X Y. Arrange x! to 
be over X, and when the table is moved to Y then y' will 
be over Y. The sighter should be arranged with one •ex¬ 
tremity over x'. A and B, and C and D should be sighted. 
These directions should be drawn on the paper in pencil, 
and then the table moved along to Y, and the observations 
and drawing repeated. Care should be taken that the table 
is at the same height above the ground in each case—as 
seen by the plumb-bob. Where these directions intersec t gives the plan of the iiall on a 

small scale. A study of fig. 9 will show this. 

At x' we get directions a/A and xf B first; 
then, on moving to r, we see that xZ is still 
parallel tej x'A in first position. Now yA will 
cut atZ at M say; similarly, yB will cut xQ 
at O. Hence 

MO:AB ::_yM;_j'A 
but jv M :yA :: yx'-.yx' 
hence M O : A B yx lyx/ 

So the sides are proportional to one another 
as the base is to the first line. Hence we get the hall to scale. It is best to start in the 
schoolroom first; then,"when you go out into the parks or fields, the boys know what to do 
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and get on with it. Impress upon them to keep off the tripod legs. Fig. lo shows some 
work done by boys aged thirteen years. 


CHAPTER III 

Theodolite Work 


The Theodolite. — A srliool instru¬ 
ment can be made cheaply, which will 
answer the purpose quite as well as an 
expensive one. From fig. 11 we see that 
it is made in four parts: A, the tripod; 
B, the circular disc; C, the vertical rod; 
and D, the sighter. 

A. Each leg is made in two parts— 
the bottom tapering se('tion and the side 
strips. These parts can be riveted to¬ 
gether at X. B is seen to have three 
projections, each bored to receive a stout 
pin, .whick secures the side strips of the 
tripod. In the centre is drilled a hole into 
which a circular piece of metal tubing is 
fitted,‘either seVewed J*br not, to receive 
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the pcs' at the bottom of C. C can be made from any round piece of wood - j/referably a -small 
portion of an old-fashioned curtain pole, screwed, if possible, to fit into the hole in the centre of 11. 
The top portion of ,C is cut flat; to it is screwed a metal protractor. D is made in different 
designs. A straight piece of brass tubing open at each end may be used. It is secured by , 
means of a thumbscrew to the top of C. It is better t(j have the top of B graduated from 
o°-g6o°, with a needle or index attached to base of C for 
readings in a horizontal plane. Thus we have two po.ssibilitics 
—angles in a horizontal plane and angles in a vertical plane. 

If any boys have access to a science laboratory they can make 
• a spirit level from a piece of glass tubing, which should be 
fitted into the top of B, recessed out to receive it. On the 
under sid.e of B a small screw for string and plumb-bob should 
be attached. Boys will find it very convenient if the theodolite, 
when finished, is able to be taken to pieces; for then, when 
going on country excursions, it is portable and easily packed 
away. 

Field Survey. — See fig. 12. Start from A and sight B 
and F, at the same time reading the angle. This gives the in¬ 
ternal- angle B A F of the figure. Chain off the siilc A B, and 
repeat proccsii at B for angle ABC. Repeat this cycle till you arrive at A again. Reproduce 
from your,field-book sketch the actual drawing to scale. Great care will have to be taken in 
reading your angles, otherwise when you come to the drawing you will find that >hc figure 
does not close, but leaves a gap. Note that all the. in'erior angles added together, plus four 
right angles, will be equal to twice as many right angles as the figure h.is sides. Try if this 
be so with your results. Fig. 13 shows the survey of a village. 
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House Survey. —This little piece ot work is one of the most interesting in the whole 
of surveyinjr. Look at fig'. 14. You get a base line A H parallel to the gable eml. This 
is done with tape and ranging poles. Measure its distance from the wall and record it. 



Next fix your theodolite at R, so th.'it tlie sighter lies .dong A R, ami suppose the angle 
shown by the index on the horizontal scale ^0°. Next swivel the sighter rouiul s(j as to come 
to the end wall, and read the angle =95’. It is best to draw a rough frei;hand sketch of tlu' 
gable end in your notebook, and mark the angle carefully. Next turi!, the sighter so as to 
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move in a vertical plane to reach the top of the wall, and read the angle again = 35° say. Now 
proceed in this way for every point—window, doors, roof, chimney-pots, &c. You will thus 
sec that from B there is a goodly number of angles to be drawn. Hence, in order to simplify 
matters, you can go to point A, and do the other half of the gable end from that point. Measure 
from A to B and record it. In the actual setting out in your classroom, after your observations 
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are finished, choose some scale and start from B. Make ABF = From F erect a per¬ 

pendicular F C. Then at B make an angle F B C = 35“, which is the elevation of the top 
of the wall. Then FC fi/us the height of your theodolite above the ground will give you the 
height of the wall F G. Repeat this process for other points, and ultimately you will get the 
gable end as shown in elevation in the drawing. Continue for the long side of the building 
along its base line ;|nd you have the figure as shown. Perhaps it will be better to start with 
a simple house, first,- ys the one in the figure is of ornamental terra cotta and rather difficult. 
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The boys who did this survey had ])rf'vioiis experience, and were of ajjes fcHirtccn to 
sixteen years. In fig. 15 wc have the eombinatiotf of the two views to make an ordinary 
oblique projection. In fig. 16 you have the combination of the two vi^ws for an isometric 
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projection. Notice the lack of perspective here, and compare it with what any photograph 
of the same would be like. 

Measuring Heights and Distances:— 

(i) liy Plotting; y/ 

AC = tower; B = theodolite; 0 = observed angle. 

Measure B C = .v feet. y\ 

xQ V 

Draw out to scale and find A C. ^—*-'c 


(ii) lly Mothematics, for hill with no base point: 

... AC , o , AC 

' .r+20 -v 


H i \ V.-' 

enco X -- 

tan 33 

.Substituting in (i) we get 
AC 


lar* .1.3 



tan 30 


Uan 33 


From which A C may be calculated. 
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CHAPTER IV 

Contouring (Map-making) 

Preliminary Notions. —To give boys some introductory notions on contours, the following 
has been found very useful:—Put a mound of clay into a water-tight box, as shown in fig., 19. 
Place at the bottom of the box a sheet of oiled paper. Fill the box with water up to, say, 
2 inches from the base, and then with a long hatpin 
pri( k through the water line at numerous points; 
the more the better. Repeat this process for a 
level of 4 inches from the bottom, and so on till 
the top is ^reached. Remove the clay and draw out 
the oiled'paper, and transfer the markings to a sheet 
of drawing paper. Complete the pricked contours, 
and let boys observe that in steep places the contour 
lines are crowded together, and in places of slight 
s|^pe the lines are wider apart. If this idea is 
once implanted, there will be no trouble later when 
they undertake more dilTicult work in the country 
survey. 

Sectionin'^. —Start the process again, and pour in water to a depth of 2 inches. Put 
into the clay two long hatpins at A and a where the water line reaches. Pour in another 
2 dnehes, and put in two pins at B and b-, similarly for C and c, and at D. I hese points 
should all be on the same vertical plane. Now lay*a long metre measure or a ruler across 
the top of the box in a line with the pins, anti read off the horizontql, 6 ^\s\.Sx\K.iis of «, c, 

• (0 840 ) 
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D, C, B, and A from one side of the box. Record these distances. Then take some squared 
paper, and with these distances as h(trizontal ordinates and 2-inch rises, ^lot a section for 
plane passing through a, b, c, D, C, B, and A. When this has been done, take string or 




a long carving knife and cut the 
mound into two pieces through 
these points, and you have the 
same shape as the one plotted. 
This has been tried in the chem¬ 
istry laboratory with boys, and 
they are not only highly inter¬ 
ested, but they get a first-hand 
knowledge of what a contour line 
really is. 

The Level. —-In professional 
surveying a level is an expensive 
article, costing or .^40- A 

simple one, which can be made 
very cheaply, is illustrated in fig. 
20. It consists of a tripod A, 


Kig. 20 


such as is made for the theodo¬ 


lite; C is a circular disc, and D 


an ordinary clamp off a retort stand from the chemistry room. The clamp is screwed and 


fitted witk two nuts and a washer. A hole is bored in C to receive D, and thus by using 
the nuts and washer we get a rigid support for it. Below is given a simple method of making 
a telescope. The only other things required are two spirit levels. These can be made, or 
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they may be bought cheaply. One spirit level is for the top of C, and the other is for 
the telescope barrel. Notice that no graduation marks are needed—the telescope being hori¬ 
zontal—hence the name level. 

The Making of the Telescope. Secure two lenses, one of, say, lo-ineh focus, and 
the other of, say, i-inch focus. To find the focal length, hold the lens to face the sun, and 
a bright spot can be thrown on to the wall. (Try it on the back of your hand.) WJicn 
this image is clear, measure the distance from the wall to the lens; this is the 
focal length. Repeat with the other lens of, say, i-inch focus. 

Now make a cylinder of card- 


Eye piece 


Object Glass 


Fig. 21 


board or tin, and fix the lo-inch 
lens into a circular piece of wood 
and place li to fit tightly into 
the end of the? barrel, as at A 
in fig. 21. This is called the 
object glass. Now place the (;ye- 


uo 

Object Image 

Fiff. 


piece D in a wooden shell, and fix it in a smaller cylinder of cardboard, as in figure. The 

end C has two cross wires. Move the eyepiece in and out till a clear image of some object 

is seen on looking into D. You will get an inverted image, and will also find that the 

distarvee D A is about 11 inches in length. 

Now open both eyes, and with one look at the image through the telescope and with 
the other at tlie object direct. They should appesar alongside om; another. If the object you 
are observing be a ruler, you can easily calculate the magnification (fig. 22). 

* image 10 

object I 
magnification = 10 
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This is very difficult to do at first, but after a little; practice and perseverejnee you will sec 
how easy it becomes, and how very useful it is in finding magnifying power. 



, start 



Fig. 23 


Levelling a Road.—Examine fig. 23. This was done by boys about thirteen years of 
age. , Take th/i first' (wo small circles. At the first one, marked start, a boy holds up a 
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levelling staff, a rod marked in feet and inches, about lo feet high (you can easily make 
<jne in the manual shop). The telescope is turned and focused on the staff, and also tried 
with the levels to see if horizontal. The reading on the staff, which coincides with the 
horizontal cross wire, is recorded. It is 5 feet, and is called a back sight. Next the staff 
man goes to the second circle shown on diagram, and measures his distance walked—301 ^ 

feet.. Here he puts up his staff, and the telescope boy again sights him after carefully 
fixing his level. This reading is 4 feet, and is called 
a fore sight. Hence the rise is i foot, as will be 
seen from the diagram. 

Notice that the staff is marked as it is seen on 
looking through the telescope, O at the bottom. 

Professiotml surveyors will |)ossibly tell you some¬ 
thing about the figures on the “levelling staff" they 
use, but remember that amateurs should not attempt 
too miu'h at once. Some smart boy will perhaps 
ask if it makes any difference where we have the 

telescope. Try it and see. Place it at B, as in fig. 24. Now you see that figure 4 has 
been increased by .v feet, hence the reading is (4 4 - .v) feet; similarly the other reading is 
(5 + .w); but (5 + a;) — (4 + x) still gives you 1 foot, therefore the position of the telescope 
is immaterial s^o long as you take the distances between the two places where the staff is 
])laced. TJie drawing is self-explanatory if taken in conjunction with the readings. Notice, 
however, that the dist.ances walked are in the section represented as sloping lines where 
there is a rise or a fall, and by horizontal lines .where there is level road. Choose a 
suitable scale, and finish your drawing as in figure. 

. Contouring a Hill (for drops of 5 leet).—This is best done' with the clinQfneter 
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(f'M'' 25). It consists of a semicircular piece of wood with a graduated scale fixed to it. A 
is a thin rnelal pointer hung on a pin, so as to swing easily with the slightest movement 
of the wooden base when held in the vertical plane. B is a metal tube (an old gas pipe 





will do) fixed firmly into two supports, C and D. If DC is tilted slightly, the, pointer moves 
through the same angular distance. 

Now look at the contour of the hill (fig. 26). At the point C a boy stands with his 
clinometer and sights a ranging pole placed at Y lower down the slope. This is usually 
placed at the end qf^the first uniform slope on the hill. He sights a point previously 
lT!ark( 5 l ‘on the' pole, at the same height as his own eye is above the ground, when standing 
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on a perfectly level piece. The angle is read off. Then he calculates how far he has to 
walk d(jwn the slope for a vertical drop of 5 feet with this angle of depression he has 
obtained, say 25°. 

For boys who have some knowledge of elementary trigonometry the following calculations 
will,be easy; — 


BQ 

CQ 

, BC 

eg 


sin 25* .-. eg = 
cos 25° .•. BC = 


ti.8 feet, say 12 feet approximately; 
10.5 feet approximately. 


It the boys do not know elementary trigonometry, it is easy for them to plot tlie results 

graphically and find BC and CQ in this way. . 

Having made their observation, the boys advance down 
the hill, the pole man going lower down the slope and 
the clinometer man walking after him a distance CQ = 12 
feet about. Here he stands with sketch book in hand, 
and faces round the way he has come, and looks to right 
and left. He then sketches the general contour on both 
sides of him in his book. If steep, his contour lines rise 
to the top of the hill, and if uoi steep then his contours 
fall away from the top, for where the contour lines on a map are closely packed together 
we know ‘hat here the hill is very steep. Having done this, he faces round and agaiit 
sights the pole, reads another angle, calculates how far to walk for a drop of 5 feet, and 
repeats his cycle of op^erations. This goes on till he reaches the bottom. A great saving 
will bd" effected, if he has a previously prepared sheet like the following:— 
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Ang-le. 

Horizontnl Distrince. 

Sloping Distance. 

Vt'ilical Drop. 


286.4 

2 S 6.6 

.3 feet 

2 * 

'43.1 

'43-2 

5 .. 

3 ' 

9.3-4 

95-6 

.3 ,, 

4 ” 

7I..5 

7'.7 

.3 >. 

.3'’ 

.37-2 

. 37.3 

.3 .. 

6’ 

47-5 

47.8 

5 

7’ 

&c. 

40.7 

41.01 

.3 

25' 

10.5' 

11,8' 

5 M 


Another line M N on the diaf^ram is raiiLjed similarly, and so on till the whole hill, or one 
lace of it, is finished. Then the contours are drawn out as shown. 

Of course, if you are doinjr a mountain with lartre drops, your table above will have to 
be previously prepared for, say, 30-feet or 50-feet drops. 

Another Useful “Level” is shown in fig. 27. It consists of a wooden support .and 
an ordinary U-tube arrangement of glass, filled with some coloured liquitl; the longer the 
limb between A and B the better. 'Phis level can be used for short distances on a road, and 
it depends for its accuracy upon the fact that water Jinds its own level, so whatever angle 
the wooden «tand makes with the road the top of the water in A will be in a line with 
the top t)f that in H. Hence we can sight three points all in one line. It really takes 
J.he part of a telcscoj»e without the magnification. * 

Relief Map. —Secure a 6-inch Ordnance maj^. Take a section ABCD as in fig. 28. 
Divide AD into quarter inches and draw horizontal lines across, a^ ay, bz, &c. Let a^ 
'boy take^ a sheet of drawing paper and lay it along ay, and mark on “it all tltt points 
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where it cuts the contour lines. Then allow him to erect on this base line a section of the 
district, as seen at ay in front elevation as in fig. 29. Now cut out a piece of stiff card¬ 
board the same shape as this, and on it place a layer of grey clay. ^ inch thick the 

exact shape of the section. 

Repeat this process for every 
quarter inch of the map and we get 
a series of “layers” of clay. It is 
best to number these (i), (2), (3), 
and so on, in order not to get them 
confused. Now place them togethtr 
in order and surround with pieces 
of wood to press them geijtly to¬ 
gether along their length. Round 
off carefully any eccentricities which 
are sure to have arisen, and we have 
a clay relief map. Next take yoi'ir 
model and build round it with wood 
to about 4 inches above the highest 
point. Take some boiled oil ’and 
give the clay two or three coats of 
this, allowing it to dry in.* This is 
to avoid sticking when we take a cast. Pour on to the top of the olay, after the oil has, 
dried, some plaster of Paris of proper cortsistency and allow it to set hard. When ready 
^ remove it, and we Wave a plaster of Paris negative. Take this and coat well with oil 
‘again, and front it take a positive in pretty much the same fashion as before. This* 
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should be a very pood relief map of the district chosen. 'I'he boys can now buy penny 
tubes of paint and paint it, showinp towns, villapos, rivers, ^c. 

Note. —It is ‘‘ound that preparatory to the above exercise it is a good exercise to take 
the hectograph and print off some im.aginary maps with easy contours, and allow boys to 

make sections of these first before tack¬ 
ling real Ordnam:e maps. The'n let 
them turn u[) in their atlases some 
country which is contour-coloured, and 
from these make easy sections. Then 
when they are able to do this, satis¬ 
factorily they can proce< vl to the mak¬ 
ing of the actual model described above. 


Fif-. 2<) 

Other Maps.—-Another useful exercise consists in letting the boys trace on tracing 
paper the contour lines from an easy map in their atlases. Then transfer these shapes to 
fretwood. Cut out these shapes and glue together to form a “layer” relief map. 'I'he 
only objection to this is that there are perpendicular drops from one layer to another. Fill 
these drops in with putty, and a very good map is the result. 'Fhis can be cojoured as in 
•the first method. * 

A good deal of useful knowledge is gained ?n fhe course of these processes regarding 
(i) plaster of Paris; (ii) putty sticking to wood unpainted, and so ojv 
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CHAPTER V 

Prismatic Compass Survey 

• 

The Compass. —A prismatic compass is rather ex|)ensivc—a g'ood one costing from two 
guineas upwards. H(;nce to save expense it is necessary to devise some suitable substitute. 

A simpit; and reliable one is shown in 
fig. 30. This consists of an ordinary 
wooden box with two uprights, A and 
B, through which are bored two rountl 
holes fitted with cross wires. *C is a 
piece of plain mirror silvered* on the 
back, with a clear portion scraped as 
shown, and inclined at 45° to the lid 
of the box, then fitted to the bevel on 
the top of the upright B. In the base 
of the box is a compass needle (reliable 
and strong) which is fixed to a circu¬ 
lar disc of stiff paper graduated from 
0° -360’. The needle moves and is pivoted upon an upright pin passing through t|ie box base. 
In this we have a satisfactory substitute for the prismatic compass. In fact, if the minror were 
replaced by « 45° prism of glass blackened on the back, we should ha^e the complete two- , 
guinea compass as sold by scientific instru/nent makers. The N pole of the needle is fixed 
under 180°. It is better and more stable if the apparatus is placed on an ordinary photo¬ 
graphic tripod^ fitted w'itK 'a circular top. The needle comes to rest more quickly in this way. 
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Method for Traversing a Road. —Look at fig. 31. This shows a road wliirh has been 
surveyed. Take the point where it says start. At the first two sm.dl circlos, poles have been 
set up. One boy, standing at the first, sights the second pole, and gets the angle 270°; the 
distance is also chained off, and we find it to be 301 feet. Enter the results as shown in the 



field^ book, and proceed in this way from pole to pole. It is best to arrange your poles at 
the end of each long piece of straight road as far as the eye can reach. 'I'lie results should 
be, drawn out as shown, the points of the compass indicated, and the scale placed on your 
drawing. Any houses, or rivers, or bridges, &c., may be shown, thus adding ^o the com¬ 
pleteness of your worTc. A good set of drawing- instruments is of great assistanci in making 
the drawings. Please notice that in the drawing your angles are plott^eil out from the north 
by the right. An examination of your circular disc and its movemefite with the needh; when ■' 
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in use will make this quite evident to you. The course of a river is a very interesting exer¬ 
cise for this worki and in conjunction with it the width of the river may be measured, as 
explained in Chapter I on “Chaining”. 

A Traverse Survey. —Suppose we wish to find the area of a large lake, or pond, or a 
' field with a dense wood in it, or a bog, for instance, then this method commends itself to us, 

for we could not very well chain across 
these things. (See fig. 12, p. 175.) Ar¬ 
range poles at ABC, &c. You will 
notice that by suitable selection of your 
points round the pond, parts of it lie 
within the straight line and parts out¬ 
side. Now, by taking a sufficient num¬ 
ber of points the overlaps can be made 
equal to the omissions, hence a balance 
will be maintained. 

Start, say from B, and sight C and 
A—the angles read will give the ones 
indicated on the diagram. Proceed in this way round the figure and chain off your distances. 
Then when the figure is drawn the area can be calculated by any formula or method you 
have learnt in your mensuration. The position of an island or boathouse may be suitably 
located and drawn in. ' 

Another form of Compass is that in which the needle is not fixed to the circular disc, 
but swivelsvround quite alone on its pivot. Examine fig. 32. Arrange the graduations so 
that N pole points to 360° or 0° when ht rest. Into the socket fits a collar of brass or 
cardboard with two vertical slits directly opposite one another, as shown in diagram'. When _ 


360° 
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in use bring the needle to rest with the two slits in .1 line with it, and hence in a line with' 
360 and 180 . •Then, when quite steady, move round the collar so as to jight some distant 
object through the slits, and thus get the magnetic bearing from true North either round 

from the right or left as 
the case may be. 

For boys interested in 
the making of the needle, 
the following brief notes 
and diagrams are given ;— 


/ 



- 


Ac 


□ B 


F'tr- 33 



otl’3r is a permancnl magnet, which 


Magnetization. — (i) 

Single Touch. ■ A B in 
fig- 33 your strip of steel to be magnetized, and the 
can be ^obtained at any penny bazaar. 

(ii) Divided Touch .—The strip A, in fig. 34, is your steel sj^ring placed u()on two perm.anent 
magnets. A is then stroked by two other permanent magnets in the direction shown. The 
resulting polarity is shown. 

Of course you could buy a small needle to pivot Avithout all this bother, but there is 
far more virtue in designing and constructing your own. 
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CHAPTER VI 

Measuring the Earth’s Cireumference 

The Altitude of Pole Star is equal to the Latitude of the Place. —See fig. 

Let E be the place 
of observation, say 
latitiuli; 50’ N. 

ED is tlie horizon 
at that ()lace, E Y 
is the direction of 
the pole star, also 
AX is the direc¬ 
tion of the pole 
star at the north 
pole A. These two 
arc parallel, on ac¬ 
count of the great 
Fig. 35 distance of the star 

from the places of 

observation^. The angle E' E Y is the altitude or angle of elevation of the pole star, and 
easily be found with the theodolite any clear night. 

' Angle FEY = C E D = E B C = latitude 50*. 



Fig. 36 
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If the g’eometry is not understood, make a paper duplicate of the drawing’, and by cutting 
out you will fin'd that the above is true. j 

Hence altitude of pole star = latitude of the place of observation. 

The Difference in the Altitude of the Pole Star as measured from Two Places on 
thfe Earth’s Circumference, on same meridian^ is equal to the Difference in the 
Latitudes of these Two Places. 

Sec fig. 36. Let A and B be the two places of observation. li A X is the iiori/.on at 
the pl9^;e A; D B O is the horizon at the place B. 

Now, as above, QAE ciiuals the latitude of A and MBD or OBZ is the latitude of 
place Bs 

N(jw, QAE == AKZ; and the difference between AKZ and OBZ is BO K. But 
BOK = BCA; hence the difference in the latitude equals the difference in the altitude 
of the pole star. 

This geouK-try may be difficult to most boys of tender years, but if the diagram is cut 
out and measured the truth of the statement will be verified. 

Application of the Above. —Let one of the boys at a town in the north of England 
get into communication with a schoolboy in a town at the south of England, on the same 
mertdiati, and if they compare their altitudes on any particular occasion, they can find the 
difference in .latitude. Hence if they calculate the mileage between the two places by an 
examinalTon of the railway fare (one penny a mile), they can calculate the distance round the 
rf“arth to within a reasonable approximation. 
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OTj^ER MODELS AND THEIR USES IN TEACHING 
PRACTICAL GEOGRAPHY AND SURVEYING 


Height Finder.— 



In fig. .37 wc have a useful model of an instrument made in wood 
whicli can be used in place of the theodolite. It forms a very good 
exercise in the manual room in the making of jo/iils. * 

h 'g- 3^1 A is supposed to be the gable end of the school. 
Arrange the find<T so that on looking along E C you can just sec A. 
Then B A is ccjual to B h' j)lus the height F C. , 

For BAG = 45°; hence BA - BG = B F 4 - FG; , 

Also F G = F" C, e 

. •. B A - B F + F C. 


The chief points in the gable end can 
be found and a drawing to scale made, 
as was done in the case of the theo¬ 
dolite. Oblique and isometric pro¬ 
jections may follow in due course as 
there indicated. 

The Sextant is an expensive 
piece of apparatus to buy, but the one 
shown in fig. 39 costs about 2d. and 
gives quite goo'd results. The frame- 
.vfork' is cut out of fretwood, and the 
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slider B is riveted loosely at A. X and Y are two pieces of plane mirror, fixed as shown, 
X being- made to point to 0° for the initial position, and Y parallel to jt. Z is simply a 
piece of red glass, and takes the place of 
the telescope in the more expensive instru¬ 
ment. *The degrees are numbered twice the 
a(^tual size of the angle. For elevations, 
bring* A to zero and focus on some point 
by looking through Z in a straight line 
through the clear portion of Y. Then when 
the pointer is moved along you get the 
image pf some other distant object to coin¬ 
cide wkh the object seen by direct vision. 

Read 'the angle and you have the angle 
subtended at the eye by the two objects. 

The same exercises mentioned under the 
heading “ Th(;odolite ”, p. 175, can here be 
repeated and drawing's completetl. The 
theory of the sextant'can be seen in any 
textbook on light. It depends upon the 
fact that if a ray -of light is incident upon Fif?. 39 

a. mirror we get a certain reflected ray. 

Now, if we move this mirror slightly through an angle, then the reflected ray moves through 
twice the angle that the mirror has moved through. Fig. 40 illustrates this ^act. . abc is 
a small semicircular piece of wood which carries thC mirror, anil it can be moved through 
a smaJl angle. XY and ZO are tubes pointing to the mirfbr, ‘aJong which the observe* 
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■^1 




hr- 




Fijf. 40 



^ - ' O 1- 

say 5 , we nave to 
in order to bring 
view. 

The Anglemeter 
forms another use¬ 
ful piece of appara¬ 
tus for surveying. 
This is a somewhat 
cheaper form of 
sextant. 

In the diagram 
(fig. 41), ad is the plane mirror, C the sighter. Note that 
the angles are marked double degrees. The anglemeter 
can be used to find the angle between two converging lines 
thus: 

Suppose |re wish to find the angle betwe(m D C and C A 
in fig. 42~that is, between two corners’of *a room A and D 
^nd the observerj who i^ sighting through F", but who is 



looks. By placing pins 
in the proper position we 
get a certain reflected 
ray, obeying the laws 
of reflection in* light. 
Now keeping XY fixfd 
and moving nbc sliffhtly, 
move the arm Z O through 10° 
the pin at O once more into 
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supposed to be at C — bring" imag'e of A in the mirror into coincidence with (he point 
seen over the top of the mirror. ^ ^ 


Then angle AGO = O G F, 

remainder BGA = remainder E G F. 

But ECF - BCD. 

Hence D C A is double the angle ECF. 

Hence by sighting at F vve- get on the instrument the 
angle lii C 1 ' to be the angle required, but this must Ije marked 
wbh dbuble degrees for reasons stated. 

Th^s little model lends itself easily to construction in 
either v^ood or metal. 



I'.fr. 12 


Length of Day and Night Apparatus. — In any textbooks on physiography you may 



find the following statements proved:— 

(i) With sun north of the ecpiator, the latitude of a place is the 
complement of the sun's altitude plus the northern declination. 

(ii) With the sun south of the equator, the latitude of a place 
is the complement of the sun’s altitude minus the declination. 

(iii) At the equinoxes the sun's altitude is the complement 
of the latitude. 

G B C F D (fig. q.-i) is a circular piece of cardboard gradu¬ 
ated in degrees. 

A B is a cardboard link movable about A' A C is a 
cardboard link movable about A alsq, and fastened by a 
small pin to the arm DC. 


FiK- 41 
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Point A B to the altitude of the sun at the equinoxes. That is, GAB equals the com¬ 
plement of the la^tudc. Find the sun’s northern declination on the day in question, and 
suppose it to be io°. Make the angle BAG = lo’ and set AC to this angle. Now move 

the link C D parallel to A B, and 
^ ^ ^ represent the path of the 

, heavens on this day. ^ 



Hence 


is the fraction 




iiMili 


of daylight, and y" „ is thf frac- 
IJ O 0 

tion of dark. Measure^ these, 
and suppose EC = 5 usits and 
D C =■ 8 units. 

Hence § of 24 hours =15 hours 
and 3 of 24 ,, =9 ,, 

Again, 15 hours 2 = 7^ „ • 


I--- i So, by taking 7,^ hours on 

44 each side approximately of. 12 

noon, we arrive at sunrise and 

sunset. Of course, to be more exact, we must consider the equation of time. 


Finding the Sun’s Altitude. —Look at fig. 44. The apparatus is made of wood. It has 
a movable pointer AC, in which are two nails X and Y projecting. Place on a plane-table' 
with M N horizontal, and move the petinter towards the sun. When the two shadows cast 
•.by the two nails, are cowitiddnt, you know that the true angle of elevation is obtained. 
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Repeat this for different days of the year, and plot results". From the resulting cur^e 
you can find the date of the lowest point reached or the elevation of the sun on the shortest 
day, &c. * 







vianac the sun’s northern or southern decli- 

uation (jn the day in (piestion — lo” s.iy. Move the pointer C’X so .as to make lo with the 
jjointer AC. Then move AC so as to get the sun's altitude by getting shadows cast by the 
two nails to be comcident on the horizontal board pqr. The angle to whic^t C'X points 
gives the latitude, which, as stated above, is giveh by the following:— 

Ltititude = Complement of sun’s altitude ± <llecfijiation. 
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This piece of apparatus was designed by a boy fourteen years of age after he had been 

given the theory lesson on the' relationship of 
NORTH latitude to altitude and declination. 

1 Latitude and Polaris—Finding the Lati- 

• tude by Observations of Pole Star. —Take .i 



circle of cardboard and mark on it two concentric ,, 
circles, as in fig. 46. Fasten by a pin afe «0 to 
a sheet of thicker cardboard to act as a base, 
and mark the position of the north star. Cut 
out a shape abed in cardboard and pirf it on 
at O to the circular disc. Turn circle rpund so 
that 90' and 0° are on a line with the ncx-th star, 
and turn pointer b to the pole star also." Now 
suppose the place of observation has a latitude 
50“, then turn b to point to 50“ latitude. In 
this position ac will become equivalent to a hori¬ 
zon, and the angular distance between a or c 
and the pole star when in this position gives the 
altitude of the star for that latitude, and is read 
off on the inner circle. Many suitable exercises 
can be framed on this for boys to work .out from 
their atlases. 

Model for the Seasons. —This is a useful 
model (fig. 47). The globes* are made from 


•ping-pc ig^ balls, mountqd ii^wood supports, with their axes in the proper direction* The. 
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lines of latitude are marked on the balls. These are all placed on a board, in the position’ 
shown*in fig. 48, with a ball at the centre for the sun. No ^amount of drawing on the 
blackboard will make the lesson as realistic as this model does. The boys see that at 



Sjjuin.; SuniuKi Auluiiui Wiiilci 

17 


(i).and (i) there is one-half of each line of latitude in the light and one-half in the dark 
«// over the world, and that in (2) and (4), on account of the constant inclination of the 
Sx’s, there are unequal portions within and without the zone of light. 'I'hcy^also -.'ealize 
the idea of northern and southern declination by obseiVing positions (2)^ and (4). 

Model to Show Phases of the* Moon. -Draw an octagon* on piece pf (ardboilrd as » 
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'at abcdefgh in fig'. 49. Surround this by a g^rcat circle, and at each line of the octagon 
erect a piece of plane mirror about 2 inches high. Fasten these mirrors 'together st their 
junctions, and you have an octagonal mirror. Now round the larger circle shown, place 
a^, equal intervals small ping-pong balls, , 



Fig-. 48 Fig. 49 


great circle on each ball .always points in one direction. Look into the mirror and valk round 
the outside of the figure and you sec each phase of the moon—from new to full, and so on. 
You can sj' arrange that you stand still and the balls rotate, when you will still have th& 
same effect. The boys will sec at oncfc that the moon only rotates onces on its axis in its 
. movement round the e^ft-th.* Hence we always see the same side of the moon on oyr earth.. 
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Setting out a True North and South Line. —. 

(i) By XJompass Needle .—Allow the needle to swing round 
and ultimately eome to rest, then, knowing the magnetie 
declination from recorded statistics, set out in chalk on the 
school 'pRiyground your north and south line. 

• ,('*) Shadows .—Set up a stick at O, fig. 50, and 

allow 4»ys of sun to fall on it. At the extremity of the 
shadow describe a circle and mark, say, nine o’clock. Kik- so 

Repeat as in the diagram for teti o'clock, and so on. 

•After nflon repeat at one, two, three o’clock, &c. Ohsorv(' 1 k)w the shadow shortens till noon 
^ and then how it again lengthens. "^In 




F'R- .V 


each (,ase we have two corresjionding 
times, morning and afternoon, on tlie 
same circle. Join these two points, say 
to and 2, by a chord. Bisect and draw 
a perpendicular to the foot of the stick. 
Repeat for other points and we, get a 
true north and south line. 

(iii) Boy Scouts' Afethod. -If wit had 
a clock face with twenty-four hours 
marked thereon, and pointed the hour 
hand to follow the course of the sun, 
then it would bit easy to find ^he sonihern 
point, for at twelve noon, if we turned 
our watch sb thiijt the hour hand^ pointed 
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to thi; sun, it would also give us a north and south line. But in a watch the hour Iiand 
goes round l\v^ce in twenty-four hours, that is, goes 720°. Hence it travels at twfee the 

speed at which the sun goes, or it goes twice as quickly as the hour hand of the clock 

ah jvc. However, if we turn the watch so that at, say, eight o’clock in the morning the 

hour hand points in the direction of the sun, then by bisecting the angle bett^een this 

direction and the figure XII on the watch we get the position of the sun in the heaven^ aU 
twelve noon, thus giving us a true north and south line. • 

A Home-made Tellurion. —The model shown in fig. 51 can be made for a few 
shillings from Meccano wheels and pinions, with the help of a few other odds and ends. 
The boys in fitting up learn more in this way than they would from heaps of le-'fsons. in • 
tneiaianics on gear-wheels, &c. 

A and D are crown wheels, costing about ij'. each in brass. B and C are pink).is. The 
crown wheels are secured by set screws. 

The whole is secured by stays. X and Y are secured as shown. The upright carrying 
the sun is secured by nut and bolt to a base board. The supporting s'rip is bored 
and moves round this upright between the two base boards, and hence h.as no vertical 
motion. 

b; is a toothed wheel, keyed or .soldered to the upright carrying the earth, and engages 
a small pinion whose axis supports the moon. This axis is also supported. 

It is impossible so to get the number of teeth on the wheels as to represent correctly 
the relative motions, but in trying to work out the results and so finding 'the defects- in 
such a small model, boys learn a good deal of mechanics. It is a nice model, combining 
wood .and glementary metal work. 

The supporting strips are drilled 'with holes just sufficiently large to allow the axes to 
rotate through them witftout* sticking. 
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\J^hy Tides are Twenty Minutes Late.— Take a larg^e rectangle of cardlioard X Y Z () ’ 





ball.* Fit •similarly two smaller spheres to represent the moon in two positions as shown. 

^ .The earth moves found through 360“ in twenty-four hours, but the moon goes through 
^360', or round the earth, in thirty days, say. Hcnce^ the moon goes in one day fcirou^ 


gbo -a 30 = 




1 


‘field geography 

I • 

Now, on looking at fhe diagram, boys will see that if we take high tide at P,»aftff one 
complete rotation of the earth on its axis the point P will not now be in a direct bsiie with 
the moon, on account of the latter’s orbital motion—12° daily as indicated above. Hence 
t;,\e earth has to go on through other 12° before the next high tide occurs at P, which takes it— 

•> I 

~ of 24 hours 
360 

I r 24 X 60 

i.e. of - 3 ^-- 

30 I 

i.e. 48 minutes approximately. 

" Boys will see from this model also that if high tide occurs at 12 noon, low tide will 
occur at 6.12; high tide at 12.24; low at 6.36; and high tide at 12.48 appi>j)aimately. 

This model, again, calls for ingenuity in cutting and sticking, and serves a useful, purpose 
in geography. Decorations can be added according to individual’s taste. 

To Find the Altitude at any Place, having given the Latitude and Declination.— 
In the diagram (fig. 53), which is similar to the one used in finding the altitude of .the 
pole star, we have first a large rectangular piece ot cardboard, X Y Z O. Pinned to fhis 
is a circular disc M to represent the sun, and a short'thin strip of paper connecting the sun 
to the larger disc of cardboard. This larger disc is graduated in degrees from o°-366°. 
Then we have a piece of the shape shown A B C D, and movable about the centre on a 
loose pin. Let the boys find a number of towns on the same latitude, and also. the 
declination north or south from Whitaker's Almanac, and then proceed as follows:— 

7 'urn ^ to point to the latitude selected. Suppose 55° north, then if it should be th*c 
time of the equinoxes the angle between O and point C gives the altitude. If not, we must 

further move the disc ABC so as either to add or subtract the declination, depending upon 

, • • • 
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*the of the sun being north or south of the equator. Vice versa, given the 
can finN^ those pl^cs of the same latitude which have this altitude for the clay^n 

This model calls for a lot_ • 

of care in cuttyig 3 nd mount- ^ 
ing, anil is of great practical 
• utility; and if used frequently, // A 

one of^the khotticst points in /y jy 

physical geography is impressed // f/y ^20 

far more securely than by heaps // Uio 

•of word^ and diagrams on the j (3 _ J y\__ c W._ 

blacfcboard. ft '//// '/ " //V ft J f 

• As a,*'^riation, instead of ' 

having ^he sun and the strip 
fixed, we* could have the sun 
represented b^ a ping-pong 
ball and movable in a con- 

cei»tric circle, so that when we o___ 

. point A to the latitude, instead • F.g. 5,1 

ol» further moving it, we can 


altitude we 
question. 


--.y ^ t..- 



move the sun cither north or south to give it the required declination, and thus read off the 
altitydc above point C. 









